(12) OfTERNAtlOKAL APPUCATION iPUBUSHED UNDER THE PATENT COOPEStATION TREATY (PCT) 



(19) World Intdlectaal Property Organ] 
Intonational Bureau 



(43) International Publication Date 
19 June 2003 (19.06.2003) 




PCX 



liiiiiiiiiiiiiiiiMiiuiiiii 

(10) Interaational PublicaUoii Number 

wo 03/049679 A2 



(51) Interaational Patent Classification^: 



A61K 



(21) Internationa! AppUcation Number: PCT/US02/38313 

(22) Inteniationa!FiUngPate:2December2002(02.12.2002) 

(25) Filing Language: 

(26) Publication Language: English 

(30) Priority Data: 

6(^338344 6 December 2001 (06.12.2001) US 

(71) Applicant (for all designated Stat&s except US): MERCK 
& CO., INC [USAJSl; 126 BastLincoln Avenue, Rahway, 
NJ 07065-0907 (US). 

(72) Inventors; and 

= • (7^ Inventors/Applicants (^cr US^oit5;;: FRALEY, Marie, E. 
^5 [US/US]; 126 East Lincoln Avenue, Rahway, NJ 07065- 
= ' 0907 (US). HARTMAN, George, D. [USAJS]; 126 East 
^= Lincoln Avenue, Rahway, NJ 07065-0907 (US). HOFF- 
^5 MAN, William, F. [US/US]; 126 East Lincoln Avenue, 
^= Rahway, NJ 07065-0907 (US), 

^= (74) Common Representative: MERCK Sc CO^ INC.; 126 
g= . East Lincohi Avenue, Rahway, NJ 07065-0907 (US). 



(81) Designated States (>w/io/ta/;: AE, AG. AL, AM, AT. AU, 
AZ, BA, BB. BG, BR, B Y, BZ, GA, CH, CN, CO, OR, CU. 
CZ. DE. DK. DM, DZ, EC, EE, ES, FI. GB, GD, GE, GH, 
GM. rat. HU. ID. m. IS, JP, KE, KG, KR, KZ, LC, LK, 
LR, LS. LT, LU, LV, MA, MD, MG, MK, MN, MW, MX. 
MZ. NO, NZ. OM, PH, PL, PT. RO, RU, SC. SD, SB, SG. 
SK, SL, TJ, TM, TN, TR, TT, tZ. UA. UG. US, UZ, VC. 
VN, YU,ZA,ZM,ZW. . 

(84) Designated States (regionalji ARIPO patent (GH, GM. 
KE, LS. MW, MZ. SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, B Y, KG, KZ. MD. RU, TJ, TM). 
European patent (AT. BE, BG, CH. CY, CZ, DE. DK, EE, 
ES, FI. FR, GB. GR, IE. FT, LU, MC, NL, PT. SB, SI, SK, 
TR). OAH patent (BF, BJ, CF, CG. Q. CM, GA. GN. GQ, 
GW. ML. MR, SN. TD, TO). 

Published: 

— without international secavh r^ort dnd to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" aj^aring at the begin- 
ning of each regular issue qfihe PCTGazette. 



ON- 

S BEST AVAILABLE COPY 



f<> (54) Title: MrTOTIG iONESIN INHIBrrORS 



P (57) AMract: The present invention relates to azolopyrimidinone compounds that are useful for treating cellular prolifeiative dis- 
^ eases, for tneatin; disorders associated with KSP kinesin activity, and for inhibiting KSP kinesin. The invention also related to 
1^ coiiqKWitmns viiiich OHiiprise these coinpouiids,.an^ 
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TITIJB OF THE IjfVENTION 
MnmiG KINESIN INiEDBlTORS 

B AdECQROUNi) ipF ilffl INV^^ 
5 invenliofl relates to azbiopyri^ 

mWbitors of mitotic kinesihs, in paxtioUarA^^ 
thelreatment of ceUularprolifera^ 
restenosis, cardiac hypertrophy, inmunedisori 

Therapeutic agente used to treat cancer include t^^^ 
10 alkaloids. Twanes and vinca alkaloids act on mic^ 

? yariefy of ceUular stractures. Microtubules are the primary stni^^ . ^ 

mitotifc spindle. The mitotic spindle is req)onsible for distribution of repUcate copies 
of the gaiome to each of the two daughter cells that result from ceU division. It is 
presumed that disruption of the mitotic spindle by these drugs results in inhibition of . 

15 cancer cell division, and induction of cancer cell death. However; microtubule 

other ^ of cellular structures, including tracks for inttaceUular trans^^^ 

processes. Because these agents do not specificaUy target nutotic spm^ 
, side e^ts that lunit their usefulness. 

Improvements in the specificity of agents used to treat cancer is of 
considerable iiiterest becaiise of the therapeutic benefits which would be realized if 
tiie side effects assodated witii tiie administration of fliese agehts c^^^ 
Traditionally^ dramatic improvements in flie beatinent of cancer are assodated with 
identification of therapeutic agents acting tlupugh novel mechanisms. Exa^^ 
this include not oiily flie taxanes, but also the camptotiiecin class of tbpbisomerase I 
inhibitors. Brom bptii of tiiese perspectives, mitotic kinesins are attractive facets for 
new anti-cancier ag^ts. . ; 

Mitotic Idnesins are aizyrnes essen^ 

tiie mitotic spindle, but are not generally part of otiier rnicrotubdestiuctiires, such as 
in nerve processes. Mitotic kinesins play essential roles during all phases of mitosis. 

These enzymes are "molecular motors" tiiat transform energy released by hyd^^^ 
of ATP into Vnechanical force which drives tfie directional movement of cellular 
cargoes dong microtubules. The catalytic domain suffident for this task is a compM^^ 
structure of approximately 340 amino acids. During mitosis, kinesins organize 
microtubules into die bipolar structure tiiat is the mitolic spindle. Kines^ - 



20 



25 
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movement of chromosomes along spindle miciotubuleSi as well as structural changes 
in the mitotic spindle assodated wth specific phases of mitosk Ex 
perturbation of mitotic kinesin function causes malfori^ 
mitotic spindle^ ftequentJy resulting in ceD cycle arrest and ceU dea^ 
5 . Amimg the mitotic ldnesins\^ch have been idOTtified is 

belongs to OT eyolutionarily conserved Idnesin subfaihUy of plus end^^^ 
microtubule motors tiiat assemble into bipolar hom6tetram»s ccmsisting of 

mitiparaUel homodimers. During nritosis ISP assodates \wih micrpt^^ 
: mitotic spindle. Mcroinjection of antibodies directed agamst KSP intb human cells 

10 prevents spindle pole separationduringprometaphase/giving rise to ri^^ 

spindles and causing mitotic arrest and induction of programmed ceU death. KiSP and 
related Mnesins in other, non-human, organisms, bundle antiparaUel microtubules mi 
sUde them relative to one anotiier, thus forcing die two spindle poles apart: KSP may 
also mediate in anaphase B spindle elongation and focussing of niicrotubules at the 

15 spindlepqie. 

Human KSP (also termed HsEg5) has been described [Blangy, et al., 
C3ell, 83:1159-69 (1995); Whitehead, et al.. Arthritis Rheum., 39: 1635^2 (1996); ' 
Galgioetal.,J.GeUBiol., 135:339-414(1996);BlM^^ * 
272:19418-24 (1997); Blangy, et ai:, CeU Motil Cytoskeleton, 40:174-82 (1998); 
20 Whitdiead and Ratbier, J. Ceil Sci., 111:2551-61 (1998); Kaiser, et al.* JBC 

274:18925-31 (1999); GenBank accession nmnbers:,X85137, NMd()4523 and 
U37426] , and a fragment of die KSP gene ORIPS) 1ms been described [Lee, et al., 
Mol Endocrinol.. 9:243-54 (1995); GenBank accessira number 140372]. Xenopus' 
KSP homologs (Eg5), as weD as Drosophila K-LP61 F/E3RP 13Q hive been reported. 

^ Certain quinazolindnes have recently been described as being 

inhibitors of KSP (PCX Publ. WO 01/30768. May 3, 2001) 

Mitotic kinesins are atti:active targets for tiie discovery and 
development of novel mitotic chemotherapeutics. Accordingly; it is an object of tiie- 
present invention to provide compounds* metiiods and compositions useful m tiie 
30 inhibition ofKSP, a mitotic HuMin. 

SUMMARY OF THE INVENTION 

The present invention relates to azolopyrimidinoiie compounds feat arc 
.useful forti»ating ceUular prohferative diseases, for beating disorders associated witii 
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KSP kinesih activity/and for inhibiting KSP Idnesin. The compounds of the 
invention may be iUustrated by the Fonn 




I 



pETAtt^D pESCRira 
5 The compounds of this invention are useful in the inhibition of mitotic 

kinesins and iare; illustrated by a compound of Fomiula I: 



O 




or a phannaceuticaUy acceptable sisdt or Stereoisomer theirof, wherein: 

10 Y is selected from OH arid N; 
W is selected from CH, S and O; 

the dashed line represents a double bond between W and Y, provided W is CH, or k 

double bond between positions 5 and 6, provided W is S or O; 
15 • ' 

ais Oor 1; 

bis dorl; 

mis 0, 1, or 2; 

nis 0 to2; 
20 uis 2,3,4or5; 



Rl issejected from: 



wo 03/049679 



PCT/US02/38313 



1) .H, • 

2) Gi-CioaDcyl, 

4) C2-Cl0alkenyl, 
5 5) C2-C10 alkynyl, 

6) Ci-Cg pafluoipalkyl, 

7) C1-C6 aralkyl, 

8) C3-C8 cycloalkyl, and 

9) heterocyclyl, 

10 said alkyl, aryl, alkenyl, alkynyl, cycloattyl, aralkyl and heterocyelyl is optionally 
substituted with one or moie substituents selected from R^; 

R2 and R2* are independently selected fipom: 





1) 


H. . 


15 


2) 


(C=O)aObCirCi0 allqri. 




3) 


(OO)i0baryl, 




4) 


(C>O)aObG2-Cl0 ialkenyl, 




5) 


(C=O)a0bC2-Cl6 alkynyl. 




6) 


CO2H, 


20 


7) 


C1-C6 perfluoroalkyl, 




8) 


(C=0)abbC3-G8 cycloalkyl. 




9) 


(C=0)aObheterocyclyl, 




10) 


SO2NR7R8, and 



11) SOzCi^Cio alkyl, •.. • ; 

25 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from r5; or 

r2 and r2' are combined to form -(CH2)u- wherein one of the carbon atoms is 
optionally replaced by a moiety selected from O, S(0)m, -NG(0)-, and -N(R'^K and 
30 wherein the ring formed when r2 and r2' are combined is optionally substtitued with 
one, two or three substituents selected from R5; 



R3 and R3' are independently selected from: 
1) H, 
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2) 


(C=0)aObCi-Cioalkyl, 




3) 


(G=0)aPbaryl, 




4) 


(C=0)aObC2-Cio alkenyl, 




V 


(C=0)aObC2-Cio alkynyl, 


5 


6) 


CO2H, 




7) 


:Ci-C6 p^uofoalkyl. 




8) 


(OsO)aObC3-C8 cycloalkyl, 




9) 


(C=0)aObheterpcyclyl, 




10) 


S02NR7R8,and 


10 


11) 


S02Ci-Cioalkyl, 



25 



30 



said allgrl, aryl, alkenyl, alkynyl, cycloalkyl, and heteiocyclyl is optionally substituted 
with one oit more substitu^ts selected fin>ni r5; 



or R3 and R3' along with the nitrogeri to which they aie attached are combined to 

I 

-N- 



15 form ring ^^---^ which is at 5-12 membered nitrogen-containing hetercx^ycle, whi^ 
is optionally substituted with from one to six R^ groups and which optionally 
incoporates from one to two additional heteroatoms, selected from N, 6 and S in the 
heterocycle ring; 

20 R4 is independently selected from: 



1) 


(C=0)aObCl'<:ioalkyl, 


2) 


(C=0)aObaryl, 


3) 


(C=0)aObC2-ClO alkenyl, 


4) 


(C=0)aObC2-CiO alkynyl. 


5) 


CO2H. 


6) 


halo, 


7) 


OH, 


8) 


ObCi-G6 perfluoroalkyl. 


^) 


(C=0)aNR7R8, 


10) 


CN, 


11) 


(C=0)aObC3-C8 cycloalkyl. 


12) 


(C=0)aObheterocyclyl, 
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13) SbzNRVRS.and 

14) SOzCi-Cioalkyl, 

said alkyl, aryl, alkaiyi, alkyn^ cycloalkyl, and hetoocyclyl is optionaUy subsSliitedi 
with one or more substituOTts selected from R5; 

5 ■. ••. ■ • • •• ■. •• ■ ■ ■ .. •. .■ .• ^ '■" • . ' ■ 
■• R5is: • ^ \ , 













iU-UJav-^baryl, 






v^2"^10 aiicenyj, 




4) 


C2-C10 alkynyl. 




5) 


(C=0)aOb heterocyclyl. 




6) 


CO2H, 




7) 


halo. 




8) 


CN, 


15 


9) 


OH, 




10) 


ObCi-C6 peifluoroalkyl. 






Oa(C=0)bNR7R8, 




12) 


0X0, 




13); 


GHO, 


20 


14) 


(N=0)R7R8,or . 




15) 


(C=0)aObG3-C8 cycloalkyl. 



said alkyl, aryl, alkraiyl, alkynyl, heterocyclyl, and cycloalkyl bptibnally substituted 
with one or more substituents seliBCted from R6; 

25 R6 is selected from: 

1) (C==0)iPs(Ci<:io)alkyl, wherein rands are indepcindaatlyQ or 1, 

2) Oi<Ci-C3)perfluon)alkyl,whereinris6or 1, 

3) (Co-<;6)aIkylene-^;(0)mRa,wheremmisp>l,or2, 

4) ;;oxo,' 
30 5) OH, 

6) halo, 

• ■ • 7) CN, . • . 

8) <C=O)rOs(C2-Cl0)alkenyl, 

9) (C=0)rOs(C2-ClO)alkynyl, . 
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10) (C=0)rOs(C3-C6)cycloalkyl, 

11) (C=0)rOs(Co-C6)alkylehe-aryl. 

12) ((>0)rOs(Co-C6)aIkylenerhetBiocyclyl, 

13) (G=6K)s(Co-C6)aikytene-NCRl>)2, 
5 14) C(0)Ra 

15) (Co-C6)alkylene-Cd2Ra 

16) C(0)H. 

17) (Co-C6)alkylene-C02H, and 

18) C(0)N(Rb)2, 

10 said alkyl, alkenyl, alkynyl, cycloalkyi, aryi, and heteiocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogai, C02Hi 
CN. 6(C=OX:i-C6 alkyl, oxo. and N(Rb)2; 



R7 and r8 are independently selected from: 



15 


1) 






2) 


(C=0)ObCi-Cio alkyl, 




3) 


(C=0)ObC3-C8 cycloalkyi, 




4) 


(C=0)Obaryl, 




5) 


(C=<))C)bheteiocyclyl, 


20 . 




Ci-Cio alkyl. 




7) 


aryl, 




.8) 


C2-Ci0 alkenyl. 




9) 


C2^10 alkynyl. 




lb) 


heterocyclyli 


25 . 


11) 


C3-C8 cycloalkyi. 




12) 


S02Ra,and 




13) 


(C=0)NRb2. 



said alkyl, cycloalkyi, aryl. heterocylyl, alkaiyl, and alkynyl is optionaUy substituted 
with one or more substitueiits selecbd firom R6, or 

R7 and r8 can be taken together with die nitrogen to which they are attached to form 
a monocyclic or bicycUc heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional hetMoatoms selected 
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from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one or more substituents selected from R6; 

Ra is (Ci-C6)alkyl, (C3-C6)cycloaJkyl, atyl, or heterdcyclyl; and >; 

5 ■ • •. • . ■ ." • •■ ■ ■' ■■ • ■ " : '. 

Rb is H, (ei-C6)aIkyl, aiyl, hetoocyclyl, (C3-Ci5)cycloattyl, (CMD)0Ci-C6 alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra, 

A second embodiment of the invention is a compound of Fbimiila n, 
10 or a phaimaceuticaUyaccq>tabIe salt or steaceoisomer thereof. 




II 



wherein R', R^ R^', R^ R^', R*, and n are defined as above. 

A third embodiment of the invention is a compound of Foraiula in, or 
15 a phaimaceutically acceptable salt or stereoisomer diereof , . 




Ill 



wherein R^R^ R^', R^, R^' and R* defined as above; and R*' is selected fiom H 
andR*. 

A further embodim»it of the present invention is illustrated by a 
20 compound of Formula II, or a phaimaceutically acceptable salt or stereoisomer; 



whaein: 
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ais Oorl; 

bis Oorl; . 

mis Oi l,br2; 

nis 0to2; 

■■5 . ■ . 

R1 is selected from: . . 

1) H, 

2) Ci-Gioalkyl, 

3) •. aryl, ••. ' " •. 
10 4) Ci-Cearalkyl, 

5) C3-C8 cycioalkyi, and 

6) hetaxxjyclyl, 

said alkyl, aryl, cycioalkyi, aralkyl and heterocyclyl is optionally substituted with one, 
two or thiee substituents selected from RS; 

■ 15 ' ■ 

R2 and R2' are independently selected from: 

1) . • H,' '• 

2) (C=0)aObCi-Cio alkyl, 
. 3) (C=0)aObfflyl, . 

20 4) CO2H, 

5) G1-C6 peifluoroalkyl, 

6) (C=0)aObC3-C8 cycioalkyi, and 

7) (C=^)aPbheten)cyclyl, 

said alkyl, aryl, cycloalkyli and heterocyclyl is optionally substituted with one, two or 
25 three substituents selected from R5; 

R3 and R3' aie independently selected from: 

■■■ 1) .H.' ■ :. ' 

.. 2) (C=0)aObCi-Cio alkyl, 

30 3) (C=0)aObaryl, 

. 4) (C=0)aObC2-Cio alkenyl, ; 

5) (C=0)aObC2-Cio alkynyl,. 

6) CO2H. 

7) G1-C6 peifluoroalkyl. 
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8) (C=0)apbC3-C8 cycloalkyl, 

9) (C=0)aOi>heterocyclyl, 

10) SOzNR^RS.anci 

11) S02Cl-CioaIkyl, 

5 said alkyl, aiyl, allsshyl, alkynyl, cycloalkyl, and hoteiocyclyl is optionally subsikuted 
with one, two or tbree isubstitaents selected firom R5; 

orR3 andR3' along with the nitrogen to which they are attached aie combined to 

iVWW 

form ring ^^---^ which is a 5-12 membered nitrogen-containing heterocycle, which 
10 is optionally substituted with from one to three groups and which optionally 

incoporates from one to two additional heteroatoms, selected from N, O md S in the 
heterocycle ring; 

R4 is independently selected froni: 



15 


1) 


(C=O)aObCi-Ci0 alkyl. 




2) 


(C=0)aObaryl. 




3) 


CO2H, 




4) 


halo. 




5) 


OH, 


20 


6) 


ObCi-C6 perfluoroalkyl. 




7) 


(C=0)alSIR7R8, 




8) 


CN, 




9) 


(C=0)aObheterocyclyl, 




10) 


S02NR7R8,and 


25 


11) 


SO2C1-C10 alkyl, 



said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 

three substituents selected from R5; 

R5is: 

1) (C=0)aQbCi-Cio alkyl, 
30 2) (C=0)aObaryl, 

3) Ci-Cio alkenyl, 

4) C2-Cl0alkynyl, 
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5) (C=0)a6blietCT0cycIyl, 

6) CDzH, 

7) halo, 

8) CN,.' ; : •' 
5 9) OH, 

10) ObCi-Ceperfluoroalkyl, 
Oa(C=0)bNR7R8, 

12) oxo, 

13) CHO, 

10 14) (N=0)R7r8, or 

15) (C=0)aObC3-C8cycloalI^l, 
said alkyl, aryl. alkenyl, alkynyl, heterocyclyl, and cyclofilkyl optionally substituted 
with one, two or three substitUOTts selectwi from R^^ 

15 R6 is selected from: 

1) (C=0)iOs(Ci-Cio)alkyl, wherein r and s are independently 0 or 1, 

2) . Dr(Ci-C3)perflubroaIkyl, wherein r is 0 or 1, 

3) oxo, 

.■■4) .OH.;. 

20 5) halo, 

6) CN, . 

7) (C2-Cio)alikenyl, 

8) (C2-Cio)alkynyl, 

9) \(C=0)rOs(C3-C6)cycloalkyl, 
25 10) (C=0)iOs(Co-C6)alkylfflie-aryl, 

11) (C=0)rOs(Co-C6)alkylene-heterocyclyl, 

12) (C=0)iOs(C(hC6)alkylene-N(Rb)2. 

13) C(0)Ra, 

14) (Co-C6)alkylene.<:02Ra, 
30 15) C(0)H, 

16) (Co-C6)alkylene-C02H,and 

17) C(0)N(^b)2, 
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said siJky], alkenyl, alkynyl, cycloaDqrl, aryl, and heterocyclyl is optionally substituted 
with up to three substituraits selected from Rb^ OH, (Ci-C6)alkoxy, hdogen, GO2H, 
CN/0(C><))Ci-C6 alkyl, 0x0, and N(Rb)2; 

5 .R7 and R8 are independ^tly selected fiom: 



1) 


H, . 


2) 


(O0)0bCl-Ci0alkyl, 


3) 


(C=0)ObC3-C8 cycloalkyl. 


4) 


(C=0)Obaryl, 


5) 


(C=0)Obheteiocyclyi, 


6) 


Ci-Cio alkyl. 


7) 


aryl. 


8) 


C2-C10 alkenyl, 


9) 


C2-C1O alkynyl. 


10) 


heterocyclyl. 


11) 


C3-C8 cycloalkyl. 


12) 


S02Raand 


13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aiyl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
20 with.one, two or three substituents selected from R6, or 

R7 and R8 can be taken together with the nitrogai to which they attached to form 
a monocyclic or bicyclic hetoxjcycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heteroatoms selected 
25 from N, O and S, said monocylcic or bicyclic hetawycle optionally substituted with 
one, two or three substituents selected ftom R6; 

RMs (Ci-C6)alkyl,(C3-C6)cycloalkyl, aryl, or heterocyclyl; and 

30 Rbis H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)cycloalkyl, (C=O)0Ci^ 
(C=0)Ci-C6 alkyl or S(0)2Ra; 
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Another embodiment is the compound of the Formula n described 
immediately above, or a phatmaceuticaliy acceptable salt or stereoisomer thereof, 
wherdn R2' iis defined as H; 

And yet another embodunent is the compound of the For^ 
5 described immediately above, or a pharmaceutically acceptable salt or stereoisomer 
thereof, wherein Rl is selected from: (Ci-C6)alkyl, aryl and benzyl. 

Another embodiment is the compound of the Formula 11 described 
immediately above, or a pharmaceutically acceptable salt or stereoisomer thereof, 
wherein R2 is selected from: (Ci^:6)alkyl; R2' is define 
10 (Gi-G6)dkyl, aryl and be^^^ 

R3 is selected from: 



1) 


(C=0)aObCi-Cioalkyl, 


2) 


(C=0)aObaryl, 


3). 


Ci-Ce perfluoroallcyl. 


4) 


(C=0)aObC3-C8 cycloalkyl, 


5) 


(C=0)aObheterocyclyl, 


6) 


SOzNRTrS, and 


7) 


SOaCi-Cioalkyl, 



.20 said sSkyl. aiyl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
three substituente selected from RS; and 

R.3* is selected from; 

; 1) Ci-Cioalkyl, 

25 2) aryl, . 

3) Cs-Cg cycloalkyl, 
said alkyl, aiyl and cycloal^l is optionally substituted with onb or two substiti^ts 
selected from: (C=0)aObCi-Cio alkyl, ((>0)aObaryl, (CM5)aOb heterocyclyl, 
wherein heterocyclyl is selected from pyrrolidinyl, piperidinyl, piperazinyl, N- 

30 methylpiperazinyl and inorpholinyl, halo, OH, Oa(C==0)bNR7R8. 

A further embodiment of the present invention is illustrated by a 
compound of Formula m, or a phamaceutically acceptable salt or stqreoisoiner, 



-13- 
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wheiein: 

ais Oorl; 

bis Oorl; 

5 mis 0,1, or 2; 

nis Oto2; 

Rl is selected from: 
1) H, 
10 2) Ci^ioalkyl, 

3) aryl, 

4) Ci-Cg aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heterocyclyl, 

is said alkyl, aryl, cycloalkyl, aralkyl and heterocyclyl is pptionaUy substituted with one 
two or three substituents selected from R5; 

R2andR2' 

are indq>endently selected from: 

1) H, : 

20 2) (G=0)aObCi-Cio alkyl, 

3) (C=0)aObaiyl, 

4) CO2H, 

5) Cx-Ceperfluoroalkyl, 

6) (C=O)a0bC3-C8 cycloalkyl, and 
25 7) (C=0)aObheteiocyclyl, 

said alkyl, aryl, cycloalkyl, and heteipcyclyl is optionally substituted with one, two or 
three substituents selected from r5; 

R3 and R3' are independently selected from: 
30 1) H, 

2) (C=0)aObCi-Cio alkyl, 

3) (C=0)aObaryl, 

4) (C=0)aObC2-Cio alkenyl, 

5) (C=0)aObC2-Cioalkynyl, 
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6) CO2H, 

7) Ci-C6peifluoroalkyl, 

8) (G=b)aObC3-C8cyck)alkyl, 

9) (C=0)aObhetMocyclyl, . 
5 10) SO2NR7R8, aiid 

11) SGbCi-Cioalkyl, 
said alkyl, aryl, altenyl, alkynyl, cycloalkyl. and heterocyclyl is optionally substituted 
with one, two or three substituents selected ftom R5; 

10 orR3andR3'^aIongwiththenitiogentowhichtheyareattached^^^^^ 

fonnnng ^Wchis a 5-12 membered nitrogen-containing heterocycle. which 

is optionaUy substituted with fibm one to six groups and which optionaUy 
incoporates ftom one to two additional heteroatoms, selected ftom N, O and S in the 
heterocyclBiihg; 

15 "■ . 

R4 is mdependently selected fiom: 

1) (C=0)aObCi-CioaIkyi; 

2) (C=0)aObaryi, 

3) CO2H, 
20 4) halo, 

5) OH, 

6) ObCi-C6 peifluoroalkyl, 

7) (C=0)aNR7R8, 

■ 8). . - .CN, . 
25 9) (C=0)aObheterocyclyl, 

10) SO2NR7R8 and 

11) SO2C1-C10 alkyl, 

said alky], aryl. cycloalkyl, and heterocyclyl is optionally substituted with one. two or 
fliiee substituents selected from R5; 

' 30 ' 

R5is: 

1) (C=0)aObCi-CioaBcyl. 
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2) (C=0)aObaryl, 

3) C2-C10 alkenyl, 

4) C2-Cl0alkynyl, 

5) (C=0)aObheterocyclyl, 
5 6) CO2H, 

7) •: halo, ■ • ■ • . 
•8)''.- CN, ■.. . 
. 9) ■ OH, ., 

10) ObCi-C6 perfluoroaUcyl, 

10 11) Oa(G=0)bNR7R8, 

12) 0x0, 

13) CHO, 

14) (N=0)R7R8,or 

15) (C=0)aObC3-C8cycloalkyl, 

15 said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalliyi optionally substituted 
with one, two or three substituents selected from R6; 

r6 is {Selected firom: 

I) (C=0)iPs(Ci-<:io)aakyl, wherein r and s are independently 0 or 1, 
20 2) Oi<Ci<;3)peifluQn)alkyl, wherein r is 0 or 1, 

3) 0x0, . 

4) OH, 

5) halo, 

- 6) ■ :gn, ■ . ' - 

25 7) (C2-Cl0)alkenyl, 

8) . (C2-Cio)alkynyl, 

.9) (C=0)rOs(C3-C6)cycloalkyl, 

10) (C=0)rOs(Co-C6)alkylene-aryl, . 

II) :(C=0)rOs(Co-C6)^Iene-heterocycIyi. 
30 12) (C=0)rOs(Co-C6)alkylene-N(Rb)2. 

13) C(0)Ra 

14) (Co-C6)alkylen&^02Ra 

15) C(0)H, 

16) (Co-C6)alkylene<:02H, and 
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17) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyi, aryl, and heterocyclyl is optionally substituted 
with !q) to three substitaents selected from Rb, OH, (Ci-C6)alkoxy, halogen, CO2H, 
CN, 0(O=0)Ci-C6 aDeyl. 0x0, and N^b)2; 

R'7 and R8 are indepradendy seleqted from: 



1) 


H. 


2) 


(C=0)ObCi-Cio alkyl, 


3) 


(G=0)ObC3-C8 cydoaDcyl, 


4) 


(C=0)Obaryl, 


5) 


(G=0)ObheterocycIyl, 


6) 


Ci-Cio alkyl, 


7) 


aryl. 


8) 


C2-C10 alkenyl. 


9) 


C2-C10 alkynyl, 


10) 


heterocyclyl, 


11) 


C3-C8 cycloalkyi, 


12) 


S02Ra and 


13) 


(C=0)NRb2. 



20 said alkyl, cycloalkyi, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
ydth one, two or ttnee substituaits selected from r6, or 

R7 and R8 can be tekeaa togetha- witfi tte nitiwgen to which they are attached to form 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionaUy 
25 containin& in addition to the nitrogen, one or two additional hetaoatoms selected 
from N, O tod S, said motibeyldc or bidycKc heterocycle o^^ 
one, two (H; three substituente selected fironiR6; 

R^is (Ci-C6)alkyl,(C3-C6)cycloalkji, aryl, or heterocyclyl; and 

30- ' ■ 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)cycloalkyl, (O=0)0Ci-C6 alkyl, 

. . (C=0)Ci-<::6 alkyl or S(0)2Ra. 
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Anofter embodiment is the compoimd of the Fdimula ni d 
immediately above, or a phannaceuticaUy acceptable salt oc stereoisomer thereof, 
whraem R2' is defined as H. 

And yet another enibodiment is the compoimd the Foim 
described imnaediately above, or a phannaceuticaUy acceptable s^t or stereoisomer 
thenrof,wh€aBmRl is selected from: (Ci^lQalkyl^ . 

Another embodiment is the compound of the Rx^^ 
immediately above, or a phannaceuticaUy acceptable salt or stereoisomer thereof, 
wherein R2 is selected from: (Ci-C6)alkyl; R2* is defined as H; Rl is selected froiii: 
(Ci'C6)aIkyl, aryl and benzyl; 

R3 is selected from: 



1) 


(C=0)aObCi-Cioalkyl, 


2) 


(C=0)aObaryl. 


3) 


Ci-Ce perfluoroalkyl. 


4) 


(C=0)aObC3-C8 cycloalkyl, 


^ 


(C=0)aObheterocyclyl, 


6) 


S02NR7R8,and 


V 


SOzGi-Cio alkyl. 



said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
three substituents selected from RS; and 

R3* is selected from: 

1) Ci-Cio alkyl, 

■ . : 2) . aryl, ■ ■ ■ . . • . 
3) C3-C8 cycloalkyl, 

said alkyl, aryl and cycloalkyl is optionally substituted with one or two substituenfe 
selectedfrom:(C=0)aObCi-Cio alkyl, (C=0)aObaryl, (G=<))aOb heterocyclyl. 
wherein heterocyclyl is selected from pyrrolidinyl, piperidinyl, pipeiazmyl, N- 
methylpiperazinyl andmorpholinyl, halo, OH, OaCCOJibNR^RS. 

Specific example of Ae compounds of the instant invention include: 
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N41<6-benzyl-7-oxo-6,7^iihydro[13]thi 
hR)m(>-N-[2"(dimethylaminp 

6-ben2yl-5-(l-{(4-hroinobenzyl)[2^d^ . 
5 [13]tiUazolo[5,4-d]pyiiimdi^^ 

and the pharmaceutically acceptable salts and optical isomers thereof. 

The compoimds of the present invention may have asyminelii^^ 

10 chiral axes, and chiral planes (as described in: EX. ^ 

Stereochemistry of Carbon Compounds, John Wiley & Sons, New York, 1994, pages 
1119-1190), and occUr as racemates, racemic mixtures, and as individual 
diastereomers, with all possible isomers and mixtures thereof, including optical 
isomers, being included in the present invention. In addition, the compounds 

15 disclosed herein may exist as tautpmers and both tautomeric forms are intended to be 
encompassed by the scope of the invention, even though only one tautomeric 
structure is depicted For example, any claim to compound A below is understood to 
include tautomeric striicture.B, and vice versa, as well as mixtures thereof. Similarly, 
any claiin to compound C below is understood to include tautomeric structure D, and 

20 vice versa, as weU as imxtu^ 




When any variable (e.g. r4, r5, r6 etc.) occurs more than one tirbe 
25 in any constituent, its definition on each occurrence is independent at every other 
occurrence. Also, combinations of substituents and variables are permissible only 
if such combinations result in stable compounds. Lines drawn into the ring systems 
from substituents indicate that the indicated bond may be attached to any of the 
substitutable ring atoms. 
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It is understood that substituents and substitution patterns on the 
compounds of the instant invention can be selected by one of ordinary skill in the art 
to provide compounds that are chemically stable and that can be readily synthesized 
by techniques known in the art, as well as those methods set forth below, from readily 
5 available starting materials. If a substituent is itself substituted with more than one 
group, it is understood Aat these multiple groups may be on the same catbon or on 
differrat carbons, so long as a stable structure results/ The ph^ 
substituted with one or more substituents" should be taken to be equivalent to the 
phrase "optionally substituted with at least OM 
10 embodiment wUl have ftom zero to three substituents. 

The word "of ' in the claims should be constnied in ao^^ 
logical operator definition as encompassing a single listed element ais well: as any 
combination of listed elements. For example, the phrase "or a pharmaceuticaily 
acceptable salt or stereoisomer thereof* represents a or a phaimaceutically acceptsdble 
IS salt of the compound described, a stereoisomer of the compound described and a 
pharmaceuticaily acceptable salt of the stereoisomer of the compound described; 

As used herein, "alkyl" is intended to include both branched and 
straight-chain saturated aliphatic hydrocarbon groups having the specified number of 
carbon atoms. For example, Ci-Cio, as in "Ci-Cio alkyl" is defined to include 

20 groups having 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbons in a hnear or branched 

arrangement For example, 'HIJi-Gio alkyl" specifically includes methyl, ethyl, n- 

propyl, i-propyl, n-butyl, f-butyl, i-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 

and so on. The tmn "cycloalkyl" means a monocyclic saturated aliphatic 

hydrocarbon group having the spedfied number of caibon atoim^ 

25 "cycloalkyl" includes cyclopropyl, methyl<yclopiX)pyl, 2 -a-dmiethyl^ycl^^^ 2- 
ethyl-cyclopentyl, cyclohexyl, and so on. 

"Alkoxy" represents either a cyclic ornon-cyclic alkyl group of 
indicated number of carbon atoms attached through an oxygen bridge; "Alkoxy^* 
therefore encompasses the definitions of alkyl and cycloalkyl a^ 

30 If no number of carix)n atoms is spedfied, the term "aikenyr refers to 

a non-aromatic hydrocarbon radical, straight, branched or cyclic, containing ftom 2 to 
10 cari)on atoms and at least one carbon to carbon double bond In an embodiment 
one carbon to carbon double bond is present, and up to four non-aromatic carbon- 
carbon double bonds may be present. Thus, "C2-C6 alkenyl" means an alkenyl 
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radical having from 2 to 6 carbon atoms. Alkenyl groups include ethenyl, propenyl, 
butenyl, 2-methylbutenyl and cyclohexenyl. The straight, branched or cyclic portion 
of fte alkenyi group nxay contain double bonds and may be substituted if a substituted 
iaJkenyl group is indicated. 

5 The term "alkyhyr refers to a hydrocaito 

or cyclic, containing from 2 to 10 carbon atoms and at least one carbon to carbon 
triple bond. Up to three carbon-caibon triple bonds may be present Thus, "C2-G6 
ialkynyl" means an alkynyl radical having from 2 to 6 carbon atoms. Alkynyl groups 
include ethynyl, propynyli butynyi, 3-methylbutynyl M^^^ 

10 branched or cyclic portion of the alkynyl group may contain triple bonds and may be 
substituted if a substituted allg^yl group is indicate 

In certain instances, substituents may be defined with a r^ 
carbons that includes zero, such as (Co-C6)alkylene-aryL If aryl is taken to be 
phenyl, this definition woidd include phenyl itself as weD as -CH2Ph, -CH2CH2Ph, 
15 CH(CH3)(3l2aH(CTl3)Ph,andsoon.^ 

As used herein, "aryl" and the "ar^' in "aralkyr intehded^ 
stable monocyclic or bicyclic carbon ring of up to 7 atoms in each ring, wherein at 
least one ring is aromatic. Examples of such aryl elements include phenyl, naphthyl, 
tetrahydronaphthyl, indanyl and biphienyl. In cases where the aryl substituent is 
20 bicycUc and one ring is non-aronMtic, it is understood that attache 
aromatic ring. Examples of ardkyl elemaits inqlude benzyl, phenethyl, 

naphthyhnethyl, naphthylethyl, phenylpropyl, phenylbutyl, phenyl^^ 
like. 

The term heteroaryl, as used herein, represents a stable monocyclic or 
25 bicyclic ring oi xxp to 7 atoms m each ring, wherein at least one ring is aromatic and 
contains from 1 to 4 heteroatoms selected from the group consisting of O, N and S. 
Heteroaryl groups within the scope of this definition include but are not limited to: 
acridinyl, caihazoiyl, dnnolinyl, quinoxalinyl, pyrrazblyl, indolyl, benzotriazolyl, 
fiiranyl, thienyl, benzothienyl, benzofuranyl, quinolinyl, isoquinoliiiyl, oxazolyl, 
30 isoxazolyl, indolyl, pyrazinyl, pyridaidnyl, pyridinyl, pyrimidinyl, pyrrolyl, 

tetrahydroquinoline. As with the definition of heterocycle below, "heteroaryl" is also 
understood to include the N-oxide derivative of any nitrogen-containing heteroaryl. 
In cases where the heteroaryl substituent is bicyclic and one ring is non-aromatic or 
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contaiqs no heteroatoms, it is understood that attachinent is via the aromatic ring or 
via the heteroatom containing ring, respectively. 

The term "hetetocycle" or 'Tietetocyclyr as used herein is intended to 
mean a 5- to 10-membaed aromatic or nonaromatic hetaocycle cemtaining from 1 to 
4 hetCToatoms selected from the group consisting of O, N and S, and includes bicyciic 
groups. "Hetetocyclyr fh^foie includes the above mraitioned heteroaryls, as well 
as dihydro and tetiathydro analogs thereof. Fiuth^ examples of "heterpcyclyr 
include, but are not limited to the following: benzoimidazolyl, benzOfiiranyl, 
benzofurazanyl, benzopyrazolyl, benzotriazolyl, benzolWdphenji, benzpxazolyl, 
caibazolyl, carbolinyl, cinnolinji, fiiranyl, imidazolyl, indplinyi, iiidolyl, indolazinyl, 
ihda2»lyl, isoben?»furanyl, isoindolji, isoquinplyl, isotiiiazol^^^ 
naphthpyridinyl, oxadiazolyl, oxazolyl, oxazoline, isoxazofinfe, oxefenyl, pyranyl, 
pyrazinyl, pyiazolyl, pyridazinyl, pyridopyridinyl, pyridaziiiyl, pyridyl, pjdmidyli 
pyrrolyi, quinazolinyli quiiiolyl, quinoxalinjd, tetrahydropyranyl, tetraizolyl, , 
tetrazolopyridyl, thiadiazolyl, thiazolyl, diienyl, triazolyl, azetidinyl, l,4-di6xan3i; 
hexahydroazepinyl, piperazinyl, pipOTdinyl, pyridin-2-onyl, pyirolidinyl, 
morphoUpyl, thiomoiphoMnyl, dihydrbbenzoimidazolyl, dihydrobenzofu^ 
dfliydrobenzothiophaiyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyli 
dihydroindplyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, . 
dihydrooxazolj^, dihydropyrazinyl, dihydropyrazoiyi, dihydropyridinyl, 
dihydropyrimidinj^, dihydropyirolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, 
dihydroazetidinyl, methyloiedioxybtaizoyl, tetrahydrofiiranyl, and tetrahydrothienyl, 
and N-oxides thereof. Attachment of a heteix)cyclylsubstitueiit can occur via a 
carbon atom or via a heteroatom. 

In a further embodimrat, hetaocycle is selected frpin 2-azepinone, ! 
benzimidazolyl, 2-diazapinone, imidazolyl, 2-imidazolidinone, indolyl, isoquinpliiiyl. 
morphohnyI,piperidyl,piperazinyl, pyridyl, pynx)lidinyl,2-pipMidinone, 2- V 
pyrimidinone, 2-pyrollidinone, quinoUnyl, tetrahydrofuryl, tetrahydroisoquinpUnyl, 
andthiehyl. 

As appreciated by those of skill in the art, "halo" or "halogen" as used 
herein is intended to include chlofo, fluoro, bromo and iodo. 

The alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterparyland 
heterocyclyl substituents may be unsubstituted or unsubstituted, unless specifically 
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defined otherwise. Fbr example, a (Ci-C6)aDcyl may be substituted with one, two or 

thieesubstituente selected fcom OH, oxb, halogen, aIkoxy,(Malkylamin 
hetetdcyclyl, such as moipholinyl, piperidinyl, and so on. In this case, if one 
substituent is oxo and the other is OH, the following are included in the definition- - 

Tte moiety rqnesented by die following structure 



includes tiie following: 
O 







10 




Examples of the group include, but are not limited, to the 

foUowing, keeping in mind that the heterocycle Q is optionally substituted with one, 
two or three substituents chosai fix)m r5: 



15 




-NH 



f-N N-H 
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I 

Q 




In a further embodiment, tiie groiq) ^ is selected ftom the 
following, keeping in mii^d that the heteipcycle Q is optionafly substituted with one, 
two or three substitiients chosen ftoin R5: 



/~\ 

N N-H 



When r2 and r2' are combined to form -(CH2)u-, cyclic moieties 
fonned Examples of such cyclic moieties include, but are not limited to: 



are 





In addition, such cyclic moieties may optionally include a 
heteroatom(s). Examples of such heteroatom-containmg cyclic moieties include, but 
10 are not limited to: 



15 






In certain instances, R7 and R8 are defined such that they can be taken 
togetiier with the nitrogen to which tiiey are attached to fomi a monocyclic or bicyclic 
hetierpcycle with 5-7 members in each ling and optionally containing, in addition 
to die nitrogen, one or two additional heteroatoms selected from N, O and S, said 
heterocycle optionally substituted with one or more substituents selected from R6a, 
Examples of the heterocycles that can tfius be fomied include, but are iibt limited to 
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the following, keeping in mind that the heterocycle is optionally substituted with one 
or more (and in an embodiment substituted with one, two or three) substitoents 
chosen fiomRfi: 




In an embodiment, Rl is selected from: H, (Ci-C6)alkyi, aryl and aryl 
(C1-C6) alkyh In a further embodim:ent, Rl is benzyl, optionally substituted with one 
to three substituents selected fiom R5. 

In an embodiment, R2 is selected from: (Ci-C6)all^ 
aiyl(Ci-C6) alkyl; In a further embodiment, R2 is C^^ 

in a further embocfiment, the dejBniti^^ 

In an embodiment, R4 is selected torn: (Ci-C6)alkyl and ^ 

In an embodiment, n is 0. 

In an embodiment, R5 is defined as halo, Cj-Cs alkyl, OCi-Cg 
alkylene NR7r8, (C=0)aCo<^ alkylene-Q, (wherein Q is H, OH, Cp2H, or OCi- 
C6 alkyl), SO2NH2, Ci^Ce alkyleneNR7R8 or OC0-C6 alkylene^heterbcyclyl, 
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15 



optionally substituted with one to three substituents selected j&om R*', Co-Cg 
alkyleneNR7R8, (C=0)NR7r8, or OC1-C3 alkylene-(G=0)NR7R8. Jh a further 
embodimOTt, R5 is halo, C1-C6 alkyl or Ci-Cs alkyleneNR7R8/^ 

Included in the instant inventibn is the fiee fonn of compounds of 
5 Fbnnula I, as weU as the phannaceutically acceptable salts and stweoisomers thereof. 
Some of the specific compounds exemplified herein are the protonated salts of amine 
compounds. The tenn "free form" refers to the amine compounds in non-salt form. 
The encompassed pharmaceuticaUy acceptable salts not only include the i 
exemplified for the specific compounds described herein^ but also aU the typical 

10 pharmaceuticaUy acceptable salts of the fiee fomi of compounds of FonnulaLlhe 
ftee form of the specific salt compounds desaibed maybe isolated using techniques 
known in the art. For example, the fi^ form may be regenerated by treating the salt 
with a suitable dilute aqueous base solution such as dilute aqueous NaOH, potassium 
carbonate, ammonia and sodium bicarbonate. The fi:ee forms may differ fitan tiieir 
respective salt fonns somewhat in certain physical properties, such as solubility in 

polar solvents, but tiie acid and base salts are odierwisepharmaceuticaUy equivalent 
to their respective free forms for purposes of the invention. 

The pharmaceuticaUy acceptable salts of the instant compounds can be 
syntiiesized from tiie compounds of tfiis invention which contain a basic or acidic 
20 moiety by conventional chemical metiiods. GeneraUy, tiie salts of tiie basic 

compounds are prepared either by ion exchange chromatography or by reacting tiie . 
firee base witfi stoichiometiic amounts or wifli an excess of tiie desired salt fonning 
inorganic or organic acid in a suitable solvent or various combinations of solvents, 

Sinularly, the salts of tiie addic compounds are formed by reacticMis witii tiie 
25 appropriate inorganic cff organic base; 

Thus, phannaceutically acceptable salts of tiie compounds of this 
invention include tfie conventional non-toxic salts of flie conqwunds of this invention 

as formed by reacting a basic instant compound witfi an inorganic or organic add. 
For example, conventional non-toxic salts include tiiose derived horn inorganic acids 
30 such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitiic and tiie like, 
as well as salts prepared from organic acids such as acetic, propionic, succinic, 
glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, salicyUc, sulfanilic, 2-acetoxy- 
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benzoic, fumaric, toluenesulfomc, methanesid^ 

isethionic, trifluoroacetic and the like. 

When the compound of the present invention is acidic, suitable 

"pharmaceutically acceptable salts" refers to salts prepared form pharmaceutically 
5 accq)table non-toxic bases including inorganic bases and organic bases. Salts derived 

from inorganic bases include aluminum, ammbmum, calcium, copper, ferric, ferrous, 

lithium, magnesium, manganic salts, manganous^ potassium, sodium; zinc and the 

like. In an embodiment, the pharmaceutically acceptable salt is selected fioin 

ammonium, calciuni, magnesium, potassium and sodium salts. Salts derived fixnn 
10 pharmaceutically acceptable organic non-toxic bases include salts of primary, 

secondary and tertiary amines, substituted amines including naiturally occujcring 

substituted aniines, cycKc amines and basic ion exchange resins^ 

betaine caflFeine, chohne, NJN^-^benzylethylenediamin 

diethylaminoethanol, 2-dunethylannnoethanol, eth^^ 
15 ethylmorpholine, N-^thylpiperidine, glucamine, glucosamine, histidiie, hydnibaitmne, 

isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine; 

polyamine resins, procaine, purines, theobromine, triethylamine,triniethyl 

tripropylamine, tromethamine and the like. 

The preparation of the pharmaceutically acceptable salts described 
20 above and other typical pharmaceutically acceptable salts is more fully described by 

Berg et al, 'Thannaceutical Salts," J. Pharm. ScL, 1977:66:1-19. 

It will also be noted that the compounds of the present invention are 

potentially internal salts or zwitteriqns, since under physiological 

deprotonated acidic moiety in tiie compound, such as a carboxyl group, may be 
25 anionic, and this electronic charge niight then be balra 

cationic charge of a protonated or alkylated basic moiety^ 

nitrogen atom. 

Abbreviations used in the description of the chemistry and in the 
Examples that follow are: 

30' 

Ac20 Acetic anhydride; 

. Boc t-Butoxycarbonyl; 
DBU l,8-diazabicyclo[5.4.0]undec-7-ene; 
DMAP 4-Dimethylaminopyridine; 



wo 03/049679 PCT/US02/38313 

DME 1,2-Dmiethoxyethane; 

PMF Dimethylformainide; 

PPPA Diphenylphosphoryl azide 

. EDC l-(3-dimethylaminopropyl)-3-^thyl-carbodiiirdde-^^ 

5 HOBT l-Hydroxybenz6triazole hydrate; 

iStsN Triethylamihe; 

EtOAc Ethylacetate; 

FAB Fast iatpm bombaidment; 

HOOBT 3rHydroxy-U,2-benzotriazin^3fl)-Gne; 

10 HPLC pig^^peifonnanceUquidchiomatography; 

MCPBA m<;Woroperoxybenzoic acid; 

MsCl Methanesiilfonyl chloride; 

NaHMDS ScKiiumbis(trimethylsnyl)ainide;^ 

Py Pyridine; . 

15 TFA Trifluoroacetic acid; 

THF Tetrahydrofiiran. 



The compounds of this invention may be prepared by employing 
reactions as shown in the following schemes, in addition to other standard manipula- 

20 tions that are known in the literature or exemplified in the experimental procedures. 
The illustrative schemes below, therefore, are not limited by the compounds listed or 
by any particiilarsubstituents employed for illustrative purposes. Substituent 
numbering as shown in the schemes does not necessarily correlate to that used in the 
claims and often, for clarity, a single isubstituent is shown attached to the compound 

25 where naultiple substituents are allowed under the definitions of Formula I 
hereinabove. 

SCHEMES 

30 As shown in Scheme A, the 2-bromomethylpyrazolo[4,5-<qp3rarmdin 

reagent A-2 can be synthesized starting with a suitably substituted pyrazole esta:. A 
variety of suitably substituted amines can then be used to displace the bromide, 
providing tiie instant compound At3, which can then be fijrther N-alkylated as shown. 
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Scheme B illustrates the synthetic route for the preparation of the 
thiazolo[5,4-d]pyriiiiidihe instant compounds B-6 an^ 

As shown in Scheme C, the thia2olo[5,4-d]pyrinoudine lacking a 
substituent in the 6-position C-5 may be obtained starting from a fonnamide ester. 
5 Direct bromination of the intermediate C-5 results in polybrominated inteimediate C- 
6. This 6-brpmointennediate may be reacted as described above to incorp^ 
amine moiety and the bromine then removed by hydrogenation to give the instant 
compound C-8, as shown in Scheme C. 

Scheme D illustrates tfie synthesis of ithe oxa2olo[5,4-d]pyrimi<fine 
10 compounds of the instant invention starting with the amino acid D-l, which cyclizes 
to the 2-substituted oxazole D-2 (as described in U.S. Pat No. 4^^^ 
also shows that the amine intermediate D-8 may alternatively be reductiyely alkylated 
with a suitable aldehyde (such as a suitably substituted benzaldehyde) to pixivide the 
instant compound ]>9. 
15 Scheme E illustrates a synthetic route for the pieparatibn of the 

pyrrolo[5,4-d]pyrimidinone instant compound E-7. The key aminopyirole 
carboxylate intermediate E-1 is prepared according, to methods described in /. Org. 
C/z^m. 64:84111-8412 (1999). 

Alternatively, intermedate E-7 may undergo a coupling reaction with a 
20 suitable boronic acid to provide the R"^ substituted instant compound F-2, as shown in 
Scheme E. 

Scheme G illustrates the syntheses of esters and aniides from the E-7 

intermediate. 

Scheme H illustrates an alternative synthetic route for t^^ 
25 of the pyrazolo[4,5-d]pyrimidin intermediates H-5. 
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SCHEME B 
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SCHEME C 
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Utilities 

The compounds of the invention find use in a variety of applications. 
As will be appreciated by those in the art, mitosis may be altered in a variety of ways; 
that is, one can affect mitosis either by increasing or decreasing the activity of a 
conqwnent in the mitotic pathway. Stated differently, mitosis may be affected (e.g., 
disrupted) by dKstiiibing equihbriuni, either by inhibiting or activating cert^^ 
conqxments. Suirilar approaches may be used to alter mdosis. 

In an embodiment, the compounds of the invention are usedto 
modulate nutotic spindle foimatim, thus causing prolcmged cell cycle anest in 
mitosis. By " modulate" herem is meant altraing mitotic spindle foimation, including 
increasing and decreasing spindle formation. By "mitotic spindle formation" herein is 
meant organization of microtubules into bipolar structures by mitotic kinesins. By 
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"mitotic spindle dysfimetion" herein is meant mitotic airest and monopolar spindle 
fpmiation. 

Hie CQnq>oiinds of the mvration are useful to bind to arid/or modulate 
the activity of a mitotic Mnesin. In an embodiment, the mitotic Idnesiri is a member 
5 of the WmCsubiFamfly of mitotic kinesins (as described in U.S. Patent No. 6,284,486, 
column 5). In a furtha- embodiment, ifae mitotic is human KSP, although tiie activity 
of mitotic kinesins fixMn other organisms may also be modulated by the compounds of 
flie present invention. In tiiis context, modulate means either increasbg or decreasing 
spindle pole separation, causing malformation, i.e., splaying, of mitotic spindle, poles, 

10 ; or othenvise causing morphological peatufbation of tiie mtotic Also 

included within the definition of KSP for these putpcwes are variants and/or fragments 
of KSP. See PCX Publ. WO 01/31335: 'Metiiodsof Screening for Modulators of QeU 
Proliferation and Methods of Diagnosing CeU ProUferatiori States", filed Oct 27, 
1999, hereby incorporated by reference in its entirety. In addition, other mitotic 

15 kinesins may be inhibited by flie compounds of the present invention. 

The compounds of the invention are used to treat cellular proliferation 
diseases. Disease states which can be treated by the meUiods and compositions 

provided heran include, but are not limited to, cancer (fiMther discussed belowV 
autonmnune disease, arthritis, graft rejection, inflammatory bowel disease, 

20 proliferation induced after medical procedures, including, but not limited to, surgery, 
angioplasty, and tiie like. It is ^>predated tiiat in some cases flie cells may not b^ 
hypw or h5T)o, proUferation state (abnonnal stdte) and stiU requi^ 
example, during wound heiding, flie ceUs may be prolifoating "noraiafly^ 
proUfferation enhancement may be desired. Similarly, as discussed above, in flie 

25 agriculture arena, cells may be in a "normal" state, bid proliferation modulation 

may be desired to enhance a crop by directiy enhancmg grow* of a crop, or by 
inhibiting tiie growth of a plant or organism which adversely affects flie crop. Thui, m 

one embodiment, die invention herein includes ^plication to cells or individuals 
afiOicted or impending affliction wifli any one of fliese disorxi^ or states. 

3° The compounds, compositions and meflipds provided herein are 

particularly deemed useful for tiie treatment of cancer including solid tumors such as 
skin, breast, brain, cervical carcinomas, testicular carcinomas, etc. More particularly, 
cancers tiiat may be heated by tiie compounds, compositions and mefliods of the 
invention include, but are not limited to: Car^: sarcoma (angiosarcoma, 
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fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, 
lipoma and teratoma; Limg: bronchogenic carcinoma (squamous cell, undifferentiated 
small cell, undiffeientiatBd large cell, adenocarcinoma), alveolar (bronchiolar) 
carcinoma, hroncbial adenoma, sarcoma, lymphoma, chondromatous hamartoma, 
5 mesothelioma: Gasttointestmai : esophagus (gqiiaTuniig ri-n rim>i>#^nnn^ 

adenocarcinoma, leiomyosarcoma, lyn^homa), stomach (carcinoma, lymphoma, 
leiomyosarcoma), pancreas (ductal ad^ocardnoma, insulinoma, glucagonoma, 
gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma. lynq>hbma, 
cardnoidtiunors, Karposi^ sarcoma, Idomyoma, hemangioma, lipoma, 
neurofibroma, fibroma), large bowel (ad^ocarcmoma, tubular adenoma, villous 
adenoma, hamartoma, Idomyoma); Goiitourinarv tract! kidney (adoiocarciiioma, 
Wihn% tumor [nephroblastapaa], lymphomia, leukemia), bladder andurcftra 
(squamous cell carcinoma, transitional ceD carcinoma, adenocarcinoma), prostate 
(adenocarcinoma, sarcoma), testis (seimnoma, teratoma, embryonal carcinoma, 
teratocardnoma, choriocarcinoma, sarcoma, interstitial cell cardnoma, fibroma, 
fibroadeinoma, adenomatoid tumors, Kpoma); Uvct: hepatonia (hepatocellular 
carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular 
adenoma, hemangioma; Bone : osteogenic sarcoma (osteosarcoma), fibn^sarcOma, 
itmligtiant fibrous histiocytoma, chondrosarcoma, Ewing*s sarcoma, malignant 
lymphoma (reticuluna cell sarcoma), multiple myeloma, malignant giant cell tumor 
chordoma, osteochronfix>ma (osteocartilaginous exostoses), benign chondroma, 
chondroblastonia, chondtpmyxofiteoma, ostedd osteoma and giant cell tumors; 
Nctvous system: sicull (osteoma, hemangioma, granuloma, xanthoma, ogteitis 
deformans), meninges (meningioina, meningiosan»ma, giUomatosis), brain 
(astrocytoma, inaeduUobiastonM, gUoma, ependymomai graminom 
gMpblastoima multiform, bligodendipoglioma, schwannoma, retinoblastoma, congenital 
tumors), spinal cord neurofibroma, maiingipma, glioma, sarcoma); Gynecological : 
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical 
dysplasia), ovaries (ovarian carcmonaa [serous cystadoipcarcinoma, mucinous 
cystadenocarcinoma, unclassified carcinoina], granulosa-thecal cell tumors, SertoH- 
Leydig cell tumors, dysgermino^na, malignant teratoma), vulva (squamous cell 
carcinoma, intraepithelial carcinoma, adattocardnoma, fibrosarcoma, melanoma), 
vagina (clear cell carcinoma, squamous cell cardnoma, botryoid sarcoma (embryonal 
rhabdomyosarcoma), fallojaan tubes (cardnoma); Hematologic : blood (myeloid 
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leukemia [acute and chronic], acute lymphoblastic leukemia, chronic lymphocytic 
leukenna, myeloproliferatiye diseases, mdtiple myeloma, myelodysp^ 
syndrome), Hodgkin^ dSsease, non-Hodgldn's lymphoma [malignant lymphoma]; 
Skin: malignant melanoma, basal cell caidhoma^ squamous cell carcinoma, Kaiposi^s 
5 sarcoma, moles dysplastic nevi, lipoma, angioma, dermatofibroma, ^loids, psoriasis; 
and Adrenal glands: neuroblastoma. Urns, ifae torn "cancerous cell" as provided 
herdn, includes a cell afflicted by any one of the above identified ccmditions.' 

The con^uads of die instant invention may also be iiseM as 
antifungal agents, by modulating the activity of the fungal membos of the bimC 
10 kinesin subgroup, as is described in in U.S. Patent No. 6,284,480. 

The compounds of this invention mav be administMed to maminai j; in 
particular humsms, either alone or in combination with phannaceMcally xwxeptable 
cairieis/excipients or diluents, in a pharmaceutical composition, according to 
standard pharmaceutical practice. The compounds can be administered orally or 
15 parenterally, including the intravenous, intramuscular, intn^toneal, subcutaneous, 
:.■ rectal and topical routes of administration. 

Additionally, die compounds of the instant invention may be • 
administered to amammal in need thereof using a gel extrusion mechanism (GEM) 
device, such as that described in USSN (60/144,643, filed on July 20, i99?, whichis 
20 hereby mcorporated by reference. 

As used herein, the team "coinposition" is mtfcnded to encomp^^ 
product compriang die specified ingredients in the specific aniourits, as well as any 
product wMch results, direqfly or indirecfly, fi»m combinaaon of die specific 
ingredients in the specified amounts. 

25 "I^e pharmaceutical compositions containing die active ingredient may 

be in a form suitable for oral use, for example, as tablets, troches, lozaiges, aqueous 
or oily suspensions, dispersible powders or granules, emulsions, hard or soft ci^stiles, 
or syrups or elixirs. Compositions intended for oral use may be pr^ared according to 
any mediod known to die art for die manufacture pf pharmaceutical compositions and 

30 such compositions may contain one or more agents selected fix>m die group consisting 
of sweetening agents, flavoring agents, coloring agents and pieserving agents in order 
to provide pharmaceutically elegant and palatable preparations. Tablets contain tfie 
active ingredient in admixture with non-toxic pharmaceutically acceptable excipients 
. which are suitable for the manufacture of tablets. These excipients may be for 
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example, inert diluents, such as calcium carbonate, sodium caibonate, lactose, 
calcium phosphate or sodium phosphate; granulating and disintegrating agents, for 
example, microcrystalline cellulose, sodium crosscaimellose, com starch, or alginic 
acid; binding agents, for example starch, gelatin, polyvinyl-pyirolidone or acacia, and 

5 lubricating agents, for example, magnesium stearate, stearic acid or talc* The tablets 
may be uncoated or they may be wated by known techniques to mask the unpleasant 
taste of the drag or delay disintegration and absorption in the gastrointestinal tract and 
thereby provide a sustained action over a longer period. For example* a water soluble 
taste masking noiateri^ such as hydfoxypn)pylTnietfaylcellulose or 

10 hydroxypropylcellulose, or a tinae delay material such as e% 
acetate buryrate may be employed. 

Formulations for oral use may fidso be presented as haad gelat^ 
capsules wherein the active ingredient is mixed with an inert solid diluent, for 
example, calcium carbonate, cialcium phosphate or kaolin, or as soft gelatin capsules 
15 wherein the active ingredient is mixed with water soluble carrier such as 

polyethyleneglycol or an oil medium, for example peanut oil, liquid paraffin, or olive 
oil. 

Aqueous suspensions contain the active material in admixture with 
excipients suitable for the manufacture of aqueous suspensions. Such excipients are 

20 suspending agents, for example sodium carboxymethylceUulose, methylc^^^^ 
hydrbxypropylmethyl-cellulose, sodimn alginate, polyvinyl-pyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-K>ccurring 
phosphatide, for example lecithin, or condensation products of an alkylene oxide with 
fatty acids, for example polyoxyethylene stearate, or condensation pro 

25 ethylene oxide witii long chain aUphatic alcohols, for ex^ 

oxycetanol, or condensation products of ethylene oxide with partial esters derived 
from fatty adds and a hexitol such as polyoxyethylene sorbitol monw^ 
condensation products of ethylene oxide with partial esters derived from fatty acids 
and hexitol anhydrides, for example polyetiiylene sori)itan monooleale. The aqueous 

30 suspensions may also contain one or more preservatives, for example ethyl, or n- 
propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring 
agents, and one or more sweetening agents, such as sucrose, saccharin or aspartame. 

Oily suspensions may be formulated by suspending the active 
ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut 
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(Ml, or in mineral oil such as liquid paraffin: The oUy suspensions may contain a 
thicbening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening 
agents such as those set forth above, and flavoring agents may be added to ptoyidet a 
palatable oral preparation. These compositiioris may he preserved by the addition of 
5 anianti-oxidsmtsuchasbutylatedhydroxyamsolorailpha-tocc^heh)!. 

Dispenible powders and granules suitable for preparation of an 
aqueous suspension by the addition of water provide the active ingredient in 
admixture with a dispersing or wetting agent, suspending agent and cme or more 
presffli^atives. Suitable dispersing or Wetting agents and suspending agents are 

10 exemplified by those already mentioned above. Additional exdpiehts, for e^Campte 
sweetening, flavoring and coloring agents, may also be present. Thesfe compositions 
may be loesOTved by the addition of an anti-oxidant such as ascMWc add. 

The pharmaceutical compositions of the invention may also be m. flie 
form of an oil-in-water emulsions. The oily phase may be a vegetable oil, for. 

15 example oUve oil or arachis oil, or a mineral oil, for example Kquid paraffin <tf . 
mixtures of these. Suitable emulsifying agents may be natuiaily-occuriing 
phosphatides, for example soy bean ledthin, and esters or partial esters derived from 
fatty acids and hexitol anhydrides, for example sorijitan monooleate; £ind 
condensation products of the said partial esters with ethylene oxide, for example 

20 polyoxyetiiylene sorWtan monooleate. The emulsions may also contain sweetening, 
flavoring agents, preservatives and antioxidants. 

Syrups and elixirs miay be formulatfcd with sweetening agents, for 
example glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also 
contain a demulcent, a preservative, flavoring andcoloring agaits and aktioxidant . 
^ "n^e phannaceutical compositions may be in the fonn of a sterile 

injectable aqueous solutions. . Among tiie acceptable vehides and solyente tiiat may . 
be employed are water. Ringer's solution and isotonic sodium dUoride solution.. 

The sterile injectable preparation may also be a sterile injectable oil-in- 
water microemulsion where the active ingredient is dissolved in tiie oily phase. jPar 
30 example, the active ingredient may be first dissolved in a mixture of soybean oil and 
lecithin. The oil solution then introduced into a water and glycetol mixtijre and 
processed to form a microemulation. 

The injectable solutions or microemulsions may be intioduced into a 
patient's blood-sti^am by local bolus injection. Alternatively, it may be adv^tageou 
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to admmister the solution or inicroemulsion in such a way as to maintain a 
circulating concentration of the instant compound. In onler to maintain such a 
constant concentration, a continuous intravenous delivery device may be utilized. An 

example of such a device is the Deltec CADD-PLUS™ model 5400 intravenous 
5 pump. 

The irfiannaceutical compositions may be in the form of a sterile 
injectable aqueous or oleagoious suspenaon for intramuscular and subcutaneous 
adnainistratiQn. This suspension may be formulated according to the known art using 

those suitable dispersing or wetting agents and suspending agents which have been 

10 mentioned above. The sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic pansnterallyracceptable diluent or solvent, for 
exaniple as a solution in 1,3-butane diol. In addition, staile, fixed oils ate 
conventionally employed as a solvent or suspending medium. For this prapose any 
bland fixed oU may be employed including synthetic mono- or diglyceiides. Jn 

15 addition, fatty acids such as oleic acid find use in the preparation of injectables. 

Confounds of Formula I may also be administered in the form of a 
suppositories for rectal administration of the drug. These compositions can be 
prepared by mixing the drug with a suitable non-irritating excipient which is soUd at 
ordinary temperatures but Kquid at the rectal temperature iand will therefore melt in 

20 tfie rectum to release the drug. Such materials include cocoa butter, glycerinated 
gelatin, hydrogenated vegetable oUs, mixtures of polyethylene glycols of various 
molecular weights and fatty acid esters of polyethylene glycol. 

Few topical use, creams, ointinents, jellies, solutions or suspensions, 
etc., containmg the compound ofFormula I are employed. (Forpurposes of this 

25 application, topical application shall include mouth washes and gargles.) 

The compounds for the present invention cari be administered in 
intranasal fc«m via topical use of suitable intranasal vehicles and delivery devices, or 
via transdermal roiites, using those forms of transdermal skin patohes well known to 
those of ordinary skill in the art. To be administered in the form of a liansdetmal 
30 deUvery system, the dosage administtration wiD, of course, be continuous rather than 
intermittent throughout the dosage regimen. Compounds of the present invention 

may also be deUvered as a suppository employing bases such as cocoa butler, 
glycerinated gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of 

various molecular weights and fatty add esters of polyethylene ^ycol. 
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When a compound according to this invention is administeied into a 
. human subject, the daily dosage will normally be determined by the prescribing 
physician with the dosage generally varying according to the age, wei^t, sex iaid 
response of the individual patient, as well as tiie severity of tfie patient's sytnptoms. 
5 Jn one exemplary application, a suitable amount of compound is 

administered to a manunal undergoing treatment for cancra:. Administration occurs in 
an amount between about 0*1 mg^ of body weight to about 60 mg/kg of body 
weigjit per day, arid in an embodiment in an amount between 0,5 mg/kg of body 
weight to about 40 mg/kg of body weight per day. 

10 The instant compounds inay also be co-adnunisteredw 

known therapeutic agents that are selected for their particular usefi^ 
condition that is being treated. 

For example, instant compounds are useful in combination with known 
anti-cancer agents. Combinations of the presentiy disclosed compounds with other 

15 anti-cancer or chemotherapeutic agents are within the scope of the invention. 

Examples of such agents can be found in Cancer Principles and Practice of Oncology 
by V.T. Devita and S. Hellman (editors), 6* edition CFebruary 15, 2001), Lippincott 
Williams & Wilkins Publishers. A person of ordinary skill in the art would be able to 
discern which combinations of agents would be usefid based on the particular^ / 

20 characteristics of the drugs and the cancer involved. Such anti-cancer agents include 
the f oDowing: estrogen receptor modulators, androgen receptor modulators, retinoid 
receptor modulators, cytotoxic/cytostatic agents, antiproliferative agents, prenyl- 
protein transferase inhibitors, HMG-CoA reductase inhibitors and other angiograesis 
inhibitors and agents that interfere with cell cycle checkpoints. The instant 

25 compounds are particularly useful when co-administered with radiation therapy. 

**Estrogen receptor modulators" refers to compounds that inteife 
with or inhibit the binding of estrogen to the receptor, regardless of mechanism. 
Examples of estrogen receptor modulators include, but are not limited to, tamoxifen, 
raloxifene, idbxifene, LY353381, LYl 17081, toremifene, fiilvestrant, 4-[7-(2,2- 

30 dimethyl-l-oxopropoxy-4-meaiyl-2-[4^[2-(l-piperidinyl)etfioxy]phenyl]-^^ 
benzopyran-3-yl]-phenyl-2,2-dimethylpropanoate,4,4'-dihycfroxyben2op^^^ 
dinitrophenylhydrazone, and SH646. 

"Androgen receptor modulators" refers to compounds which interfere 
or inhibit the binding of androgens to the receptor, regardless of mechanism, 
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Examples of androgen receptor modulators include finasteride and ot^^^ 
inhibitors, nilutamide, flutamide, bicalutamide, liarozole, and abiiaterone acetate 

'•Retinoid receptor modulators" refers to compounds which interfere or 
inluTHt the binding of retinoids to the lieceptor, regardless of mecham^ Examples 
5 of such retmoid receptor modulators include bexarotene, tretinoin, 13-cis-retinoic 
add, 9-cis-retinoic add, oo<iifluoromethylomithine, ILX23-7553, ttans-N-(4'- 
hydtoxyphenyl)rBtiriamide, andN-4^aiboxyphenyl retinanude. 

••Ortotoxic/cytostatic agents" refer to compounds which cause cell 
death or inhibit ceU prolifCTation primarily by interfering directly with tfie 
10 functioning orinhibit or interfere with cell myosis, includmg alkylating agaits, tuinor 
necrosis factors, intercalators, hypoxia activatable compounds, microtubule 
inhibitors/niicrotubule-stabilizing agents, iiihiWtors of mitotic Idnedns, anti- 
metabolites; biological response modifiers; hormonal/anti-hormonal therapeutic. 

agents, haematopoietic growth factors, monoclonal antibody targeted therapeutic 
15 agents and tppoisomerase inhibitors. 

Examples of cytotoxic agents include, but are not lirmted to, sertenef, 
cachectin, ifosfarnide, tasonennin, lonidardne, carboplatin, altretarnine, 
prednimustine, dibromoduldtol, ranimustine, fotemustine, nedaplatin, oxaliplatin, 
temo2»loniide, heptaplatin, estramustine, improsulfan tosilate, trofosfamide, 
20 • nimustine, dibrospidium chloride, pumitepa, lobaplatin, satraplatin, profiromydn, • 

dsplatin, irofiUven, dexifpsfandde, cis-aminedicWoro(2-methyl-pyridine)platinuin, 
behzylguanine, glufosfamide, GPXIOO, (trans, trans, trans)-bis-mu-(hexane-l,6- 
diaipine>mu-[dianune-platinum(ir)]bis[diamine(chloro)platinum (II)]tetrachloride, 
diarizidinylspeacmirie, arsenic trioxide, l-(ll-4odecylai^ 
25 dimethykantMne,zorubicin,idarubidn,daun6rubidn,lMsantrei»,mitoxantrone, 
piraiuWcih, pihafide, valrubidn, anmibicin, antineoplaston, 3*-deamino-3 
morphplino-13-<ieoxo-10-hydroxycanninomycin, annamydn, galarubicin, elinafide, 
MEN10755, and 4-demethoxy-3-deanimo-3-aziridinyl-4-me%^ 
daunorubidn (see WO 00/50032). 

30 An example of a hypoxia activatable compound is tir^azamine. 

Examples of microtubule inhibitors/microtubule-stabilising agents 
include paclitaxel, vindesine sulfate, 3',4'-didehydro-4'-deoxy-8'- 
norvincaleukoblastine, docetaxol, rhizoxin, dolastatin, mivobulin isethionate, 
auristatin, cemadotin, RPR109881, BMS184476, vinflunine, cryptophydn, 2,3,4,5,6- 
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pentafluoro-N-(3-fluoro-4-methoxyphenyl) benzene sulfonamide ■ 
anhydrovinblastine, Nj^-dimethyl-L-yalyl-L-valyl-N-methyl-I^valyl-L-prolyl-Lr 
. proKne^-butylamide, TDX258, the epothilones (see for example U.S. Pat. Nos. 
6i284i781 and 6^88,237) and BMS188797. 

Som6 examples of topoisomerase inhibitors are topotecan, 
hycaptanain^, irinotecan, lubitecan, 6-ethoxypropionyl-3',4'-0-exo-benzylidehe- 
chartreusin,9-methoxy-NJNHdimethyl-5-nitropyiazolo[3A5-kl]acridine^2-(^ 
propanamine, l-ainino-9-<thyl-5-fluoiD-23Klihydn>-9-hydroxy-4.methyl-lH, 12H- 
ben2o[de]pyrano[3\4':b,7]-indolizino[l,2b]quinoline-1043(9H45I^onei 
lurtotecan, 7-[2^JI48opropylmnino)ethyl]-(20S)cainptothecin, BNP1356,BNPiilOO, 
:BN80915, BN80942, etoposide phosphate, leniposide, sobuzdxane, 2'- 
dimethylamino-2'-deoxy-et»poside, GL331, N-[2-(dunethylamino)ethyl]-9-hydroxy- 
5,6-dunethyl-6H-pyridot4>b]caibazole-lK»rboxannideiMulaaine,(5^ 
8aa,9b)-9-[2-[N-[2Kdimethylamino)ethyl]-N-methylamino]ethyi]-5-[4-hyd^ 
dimethoxyphenyl]-5.5a,6,8,8a,9-hexohydrofuro(3\4^6J)naphtho(2,j^^^ 
6-one,2,3-(methylenedioxy)-5-methyl-7-hydioxy-8-niethoxybenzo[cj- 
phenanthridinium,6,9-bis[(2-anMnoethyl)amino]benzo[g]isogumoline-5,iO-<Kone,5- 
(3-aminopropyIamino).7, 10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H- 
pyrazolo[4,5a-de3acridin-6-one,N-[l-[2(diethylamino)ethylamino]-7-methoxy-9- 
oxo-9H-thioxanthen-4-yhnediyl]fonnamide, N-(2-(dimethylamino)ethyI)aciidine-4- 
caiboxamide, 6-[[2-(dimethylamino)ethyI]amino]-3-hydroxy-7H-indeno[2,l-c] 
quinohn-7-one, and dimesna. 

Examples of inhibitors of mitotic Mnesins, and m particular the human 
mitotic kinesm KSP, are described in PCX Publications WO 01/30768 and WO 
01/98278, and pending U.S. S&. Nos. 60/338.779 (filed December 6, 2001), 
60/338,344 (filed December 6, 2001), 60/338,383 (filed December 6, 2001), 

60/338380 (filed December 6, 2001), 60/338,379 (filed December 6, 2001) and 
60/344,453 (filed November 7, 2001). 

"Antiproliferative agents'* includes antisense RNA and DNA 

oligonucleotides such as G3139, ODN698, RVASKRAS, GEM23li andINX3001, 

and antimetabolites such as enocitabine, carmofiir, tegafur, pentostatin, doxifluiidine, 

trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine ocfosfate, foste^ine 

sodium hydrate, raltitrexed, paltitrexid, emitefur, tiazofuiin, decitabine, nolatreXed, 

pemetrexed, nelzarabine, 2'-deoxy-2'-xnethylidenecytidine, 2'-fluoromethyIene-2'- 
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deoxycytidine, N-[5-(23-dihydro-beMOfuryl)suIfonyl]-N^(3,4-dicWoroph 
N6^[4-deoxy-4-|N2-[2(]^,4(E)-tetodecadienoyl]glycyl^ 
mamio-hg)topyranosyl]adenine, apUdine, ecteinasddin, troxacitabine, 4-[2-aniino-4- 
oxo-4,6J,8-tetrahydro-3H^yrimidino[5,4-b][l,4]tWa^ 
5 L-glutaniic add, aminoptoin/S-flurouiSK^ . 

(carbamoyloxyme^hyl)-4-fonnyl-6-methoxy-14^>xa-l,ll-dia2^ 
tetradeca-2A6-trien-9-yl acetic acid ester, swainsonine, lon^ 
methioninase, 2'-cyimp-2'-dTOxy-N4-palmito^-l-B-D:arahmo faranosyl cytosine, 3- 
aiirinopyridine-2-caitoxaldehydetibiosemiearbazcm^ 
10 Examples of monoclonal antibody targeted tiier^ieutic agents include 

those therapeutic agents which have cytotoxic agOTts or radioisotopes at^ 
cancer cell specific or target ceU spedfic monoclonal antibody. Examples include 
Bexxar. 

'miG-CoA reductase inhibitors" refers to inhibitors of 3-hydroxy-3^ 
15 mefliylglutaryl-CoA reductase. Compounds which have inhibitory activity for HMG- 
CoA reductase can be readily identified by usiiig assays well-lmown in die art For 
example, see tiie assays described or cited in U.S. Patent 4,231,938 at col. 6, and WO 
84/02131 at pp. 30-33. The terms "HMG-CoA reductase inhibitor" and "inhibitor of 
HMG-CoA reductase" have the same meaning wheii used herein. 

^ Examples of HMG-CoA reductase inhibitors tiiat may be used include 

but are not limited to lovastatiii (MEVACOR®; see U.S. Patcml^^^^ 

4,294,926 and 4,319,030), simvastatin (ZOCOR®; see U.S. Patent Nos. 4,444,784, 
4,820,850 and 4,91639). pravastatin (PRAVACHOL®; see U.S. Patent Nos. 
4,346,227, 4,537,859. 4,410,629, 5.030.447 and 5.180,589), fluvastatin (LESCOL®; 

25 see USPalentNos. 5354,772, 4,911,165. 4,929,437, 5.189.164. 5,118.853, 

5,290,946 and 5,356,896). atpirvastatin (UPrrOR®; see U.S. Patent Nos. 5^3.995, 
4,681,893, 5,489,691 and 5,342,952) and cerivastatin (also known as rivastatin .and 
BAYCHOL®; see US Patent No. 5,177,080). The structural formulas of tiiese and 
additional HMG-CoA reductase inhibitors that may be used in flie instantmethods are 

30 described at page 87 of M Yalpam', "Cholesterol Lowering Drugs", Chemistry & 
Industry, pp. 85-89 (5 February 1996) and US Patent Nos. 4,782,084 and 4,885314. 
The term HMG-CoA reductase inhibitor as used herein includes all pharmaceutically 
acceptable lactone and open-add forms (i.e., where tiie lactone ring is opened to form 
flie ftee acid) as well as salt and ester foniis of compoimds which have HMG-rCoA 
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reductase inhibitory activity, and therefor the use of such salts, esters, open-acid and 
lactone forms is included within the scope of this invention. An illustration of the 
lactorie portion and its corresponding open-acid forrn is shown below as structures I 
andU 



^r^^T^ V^COOH 




Lactone Open-Add 

5 1 ■ ... n ' 

In HMG-CoA reductase iiihibitors where an open-acid form caii exist, 
salt and ester forms may be formed from the open-acid, and all such forms are 
included widiin the meaning of the term 'HMG-CoA reductase inhibitor" as used 
herdn. In an embodiment, the HMG-CoA reductase inhibitor is select 

10 lovastatin and siiiavastatm, and in a further eiribodi^ . 
term "pharmiaceutically acceptable salts'* vwth respect to the HMG-GdA reductase 
inhibitor shall mean non-toxic salts of the compounds enq>loyed in this invention 
which are generally prqpared by reacting the free acid with a suitable organic or 
inorganic base, particularly those formed fioin cations such as sodium, potassium^ 

15 aluininum, calcium, lithium, magnesium, zinc and tetramethylammonium, as well as 
those salts fonned from ainines such as anmionia, ethylenediamine, N- . 
methylglucamine, lysine, arginine, ornithine, choline, NJ^I'-dibenzylethylaiediamme, 
chloroprocaine,diethanolamine, procaine, N-benzylphenethylamine, 1-p- 
chlorobenzyl-2-pynoKdine-l '-yl-methylbenz-imidazole, diethylamine, piperazine* 

20 andtris(hydroxymethyl)aminomethane. Furtherexamples of salt forms of HMG- 
CoA reductase inhibitors may include, but are not limited to, acetate, 
benzenesulfonate* benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, 
calcium edetate, camsylate, carbonate, chloride, clavulanate, citrate, dihydrochloride, 
edetate, edisylate, estolate, esylate, fumarate, gluceptate, gluconate, glutamate, 
25 gjycollylarsanilate. hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, 
hydroxynapthoate, iodide, isothionate, lactate, lactobionate, laui^te, malate,maleate, 
mandelate, mesylate, methylsulfate, mucate, napsylate, nitrate, oleate, oxalate. 
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pamrote, palmitate, panthothenate/phosphate/diphosphate, po^^^^ 
saUcylate, stearate, subacetate, succinate, taimate, tartrate^ 
triethiodide, and valerate. 

Ester drovatiyes of the dasoibed HMG<:oA reductM^ 
5 compounds may act as prodrags which, when absoibed into the bloodstream of a 
waratblooded anhnal, may cleave in such a manner as to release the drug fonn and 
ipennit the drug to afford improved therapeutic efficacy. 

"Pienyl-protein transferase inhiWta^ refers to a cottjwund which 
inhibits any one or any combmation of the prenyl-protan transferase eite 
including famesyl-protem transferase (FPTase), geranylgeranyl-protein transferase 
type I (GGPTase-I), and geranylgeranyl-protein transferase type-H (GGPTase-II, also 
caUed Rab GGPTase). Examples of prenyl-protein transferase inhibiting compounds 
include (+)-6-[anuno(4-cMorophenyl)(l-methyl4H-imida2ol-5-yl)methyl]-4-(3- 
chlorophenyl)-l-methyl-2(lfl).quinolinone, (-)-6-[amino(4-chlorophenyl)(l.methyl- 
lH-iniidazol-5-yl)methyl]^(3-cWorophenyl)-l-methyl-2(lfl)-quiiiolinone, (+)-6- 
[amino(4-chlorophenyl)(l-methyl-lH-imidazol-5-yl) methyl]-4-(3-chl6rophenyl>-l- 
methyI-2(lfl)-quinolinone,5(S)-n-butyl4<2,3-dimethylphenyl)-4-[ 
cyanobenzyl)-5-imidazolyhnethyl]-2^piperazinone, (S)-l-(3-chlorophenyl) -4-[l-(4. 
cyanobenzyl)-5-imidazQlylmethyl]-5-[2-(ethanesulfonyl) methyl)-2-piperazinone, 
5(S>n-Butyl-l-(2-methylphenyl)-4-[l-(4-cyanobenzyl>5-imidazol^ 
pipaazinone, l-(3-chlorophenyl)-4-[l-(4-cyanobenzyl>2-methyl-5- 
inndazolyhnethyl]-2-piperazinone, l-(2,2Kliphenylethyl)-3-[N-(l-(4-cyanoben2yl)- 
m-inudazolr5-yIefliyl)carbamoyl]piperidine, 4-{5-[4-hydr6xymethyl-4-(4- 
cWoropyridin-2-yhnethyl)-piperidine-l-ylmelhyl]-2-methylimidazol^ 
benzonitale,4-{5-[4-hydroxymethyl-4K3-chlorobenzyl>.^ 
methylimidazol-l-yhnefllyl}benzonit^le;4-{3-[4-(2<>xo-2I^pyridin-l.^^^ 
3H-iniidazol-4-ylmethyl}benzoiutrile,4-{3-[4-(5<hloro-2-oxo-^ 
5%yImethyl]-3H-imidazol-4-yhneftyl}benzomtrile,4-{3-[4-(2-oxo-2H-[li'] 
bipyridin-5'-yhnethyl]-3H-imidazol-4-ylmethyl}benzomtrile.4-[3-(2-ox^ 
l,2-dihydropyridin-4-yhnethyl)-3H-imidazol-4-ylmethyl}benzonitrile, 18,19- 
dihydro-19-oxo-5/r,17H-6,10:12,16-dimetheno-lH-imidazo[4,3- 
c][l,ll,4]dioxaazacyclo-nonadecine-9-carbomtrile, (±)-19,20-dihydro-19-oxo-5fl:- 
18,21-ethano-12,14-etheno-6,10-metheno-22iy-benzo[d]imidazo[4,3- 
^][l,6,9,12]oxatriaza-cyclooctadecine-9-carbonitrile, 19,20-dihydto-19-oxo-5Jy,17H- 
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18,2lH5than(>-6,10:12,16-dimetheno-22fl-imidazo[3,4- 

^i[l,84144]oxatriazacycloeicosine-9rcarbonitrile, and (±)493-dihydrp-3-methyl- 
19-^xo-5H-i8^1-ethano-1244-«theno-6,10-methenQ-22ff-benzo[d]imida^^ 
*][1.6,942JoxartriazacycIo(x:te<iecin©-9K;arbonitrile. 

5 Ptiier examples of prenyl-protem transferase inWbitore 

the foliowing publications and patents: WO 96/30343, WO 97/18813, WO 97/21701, 
WO 97/23478, WO 97/38665, WO 98/28980, WO 98/29119, WO 95/32987. U.^ 
Patent No. 5,420,245, U.S. Patent No, 5,523,430, U.S. Patent No. 5,532,359, US. 
Patent No. 5,510,510, U.S. Patent No. 5,589^485, U.S. Patent No. 5,602,098, 

10 European Patent Publ. 0 618 221, European Patent Publ. 0 675 112, European Patent 
Publ. 0 604 181, European Patent Publ. 0 696 593, WO 94/19357, WO 95/08542, WO 
95/11917, WO 95/12612. WO 95/12572. WO 95/10514, US. Patent No. 5,661,152, 
WO 95/10515, WO 95/10516, WO 95/24612, WO 95/34535, WO 95/25086. WO 
96/05529, WO 96/06138, WO 96/06193, WO 96/16443, WO 96/21701, WO 

15 96/21456, WO 96/22278, WO 96/24611, WO 96/24612, WO 96/05168, WO 

96/05169, WO 96/00736, U.S. Patent No. 5,571,792, WO 96/17861, WO 96/33 159, 
WO 96/34850, WO 96/34851 , WO 96/30017, WO 96/30018, WO 96/30362, WO ' 
96/30363, WO 96/31111, WO 96/31477, WO 96/31478, WO 96/31501, WO ' 
97/00252, WO 97/03047, WO 97/03050. WO 97/04785. WO 97/02920, WO 

20 97/17070, WO 97/23478, WO 97/26246, WO 97/30053, WO 97/44350, WO 
98/02436, and U.S. Patent No. 5,532,359. 

For an exanq)Ie of the role of a prenyl-protein transferase inhibitor on angiogenesis 
see European J. of Cancer, Vol. 35, No. 9, pp.1394-1401 (1999). 

"Angiogenesis inhibitors" refers to compounds that inhibit the 

25 fohnation of new blood vessels, regardless of mechanian. Extoiples of angiogenesis 
inhibitors include, but arc not limited to, tyrosine kinase inhibitors, such as inhibitors 
of the tyrosine kinase receptors Ht4 (VEGFRl) ani Plk-1/KDR (VEGFR2), 
inhibitors of epidennal-derived, fiteoblast-derived, or platelet derived growth factors, 
MM? (matrix metalloprotease) inhibitors, integrin blockers, iriterferon-cc, interleukin- 

30 12, pentosan polysulfate,cyclooxygenase inhibitors, including nonsteroidal anti- 
inflanmiatories (NSAlDs) Uke aspirin and ibuprofen as weU M selective cyclbpxy 
genase-2 inhibitors like celecoxib and rofecoxib (PNAS, Vol. 89, p. 7384 (1992); 
JNa, Vol. 69. p. 475 (1982); Arch. Opthahnol. Vol. 108, p.573 (1990); Anat Rec., 
Vol. 238, p. 68 (1994); FEBS Letters, Vol. 372, p. 83 (1995); Clin, Orthop. Vol. 313, 
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p. 76 (1995); J. Mol. Endocrinol.. Vol. 16, p.l07 (1996); Jpn. J. PhannacoL, Vol. 75, 
p. 105 (1997); Cancer Res., Vol. 57, p. 1625 (1997); Cell, Vol. 93, p. 705 (1998); 
Ina. J. Mol. Med., Vol. 2, p. 715 (1998); J. Biol. Chem., Vol. 274, p. 9116 (1999)), 
stmndal anti-inflammatories (such as corticosteroids, mineralocorticoids, 
5 dexamethasone, prednisone, prednisolone, methylpred, betam 

caiboxyamidotiiazole, combretastatin A-4, squalamine, 6-0-chloroacetyl-carbonyl)- 
firaiagiUol, thalidoinide, angiostotin, troponin-1, angiote^ 
Fernandez et aL, J. Lab. din. Med. 105:141-145 (1985)), and antibodies to VECaP 
(see. Nature Biotechnology, Vol. 17, pp.963-968 (October 1999); Kim et al.. Nature, 
10 5(2,841-844 (1993); WO 00/44777; and WO 00/61186). 

Other ther^utic agents that modulate or inhibit angio^esis and may 
also be used in combination >yith the compounds of the instant invention include 

agents that modulate or inhibit the coagulation and fibdnolysis systems (see review i 
Clin. Chem. La. Med. 38:679-692 (2000)). Examples of siich agents fliat modulate or 

15 inhibit the coagulation and fibrinolysis pathways include, but are not limited to, 

heparin (see Thronib. Haemost. 80:10-23 (1998)), low molecular weight heparins and 
caiboxypeptidase U inhibitors (also known as inhibitors of active thrombin 
activatable fibrinolysis inhibitor fTAHa]) (see Thrombosis Res. 101:329-354 (2001)). 
• TAFfe inhibitors have been described in U.S. Ser. Nos. 60/310,927 (filed August 8, 

20 2001) and 60/349,925 (filed January 18, 2002). 

"Agents that interfwe with cell cycle checkpoints" refer to compounds 
that inMbit protein kinases tfiat traiwduce cell cycle checkpoint signals, 
sensitizing the cancer ceU to DNA damaging agents. Such agents include inhibitors 
of ATR, ATM, the Chkl and Chk2 kinases and cdk and cdc kinase inhibitors and are 
25 spedficaUy exemplified by 7^hydrDxystauiosporin, flavopiridol, CYC202 (Cyclacel) 
OTdBMS-387032. 

As described above, the combinatirais vrith NSAlD's are directed to 
the use ofNSAID's which are potent C0X-2inhibitmg agents. For purposes bf this 
specification an NSAID is potent if it possess an ICso for the inhibition of eOX-2 of 
30 IfiM or less as measured by cell or microsomal assays. 

The invention also ©mcompasses combinations widi NSAID's which 
are selective COX-2 inhibitors. For purposes of this specification NSAID's which 
are selective inhibitors of COX-2 are defmed as those which possess a specificity for 
inhibiting COX-2 over COX-1 of at least 100 fold as measured by the ratio of IC50 
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for CXi)X-2 over IC50 for COX-l evaluated by cell or microsomal assays. Such 
compounds include, but are not limited to those disclosed in U.S. Patent 5,474^995, 
issued December 12, 1995, U.S. Patent 5,861.419, issued January 19, 1999, U S 
Patent 6,001,843, issued December 14, 1999, U.S. Patent 6,020343, issued February 
5 1, 2000, U,S. Patent 5,409,944, issued April 25, 1995, U.S. Patent 5,436,265. issued 
July 25, 1995, U.S. Patent 5,536,752, issued July 16, 1996, U.S. Patent 5,550,142, 
issued August 27, 1996, U.SJ Patrait 5,604,260, issued February 18, 1997; ^ 
5^698,584, issued Decembca- 16, 1997, U.S. Patent 5,710,140, issued January 
20,1998, WO 94/15932. published July 21, 1994, U.Si Patent 5344W, issued June 
10 6, 1994. U.S. Patent 5,134,142, issued July 28, 1992, U.S. Patent 5380,738, is^iid 
January 10, 1995, U.S. Patent 5393,790. issued Ffebruary 20, 1995, US. Patent 
5,466,823, issued November I4, 1995, U.S, Patent 5,633,272, issued May 27, 1997, 

and US. Patent 5,932,598, issued August 3, 1999, aU of which are hereby 
incorporated by reference. 

15 Inhibitors of eOXr2 that are particularly useful in die instant method of 

treatment are: 

3-phenyl-4-(4-(methylsulfonyl)phenyl)-2-(Jfl)-furanone;and 

iSOaCHg 




20 5H:Moro-3r(4-methylsulfonyl)phenyl-2-(2-methyl-5-pyridinyi)pyrid^^^ 

.SOgCHa 




XH3 

or a pharmaceudcally acceptable salt thereof. 
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Gmeral and specific s)iithetic procedures for the preparation of the 
COX-2 inhibitor compounds described above are found in tj.S. Patent No. 5,474,995, 
issued December 12, 1995, U.S. Patent No. 5,861,419, issued January 19, 1999, and 
U.S. Patent No. 6,001,843, issued Decembw 14, 1»9, dl of which a^ 
5 incorporated by refermce. 

Compounds that have been desaibed as spediBc inWWtots of COX-^ 
and are therefore.usdFiil in &e presrat invention include, but are not limi 
. following: 



10 
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or a pharmaceutically acceptable salt tbeteof. 

Co]iq>ounds which aie described as spedfib inhitritois of COX-2 and 
ate theiefrae useful in fte present invoiticm, and melhods of synthesis ihMeof, can be 
found in the following patents, pending plications and publicatioiu, which are 
5 hdcran incorporated by reference: WO 94/15932, published July 21, 1994, V S. 
Patent No. 5344,991, issued June 6, 1994, U.S. Pat^t No. 5,134,142, issued July 28, 
1992, U.S. Patent No. 5380,738, issued January 10, 1995, U.S. Patent No, 5393,790, 
issued February 20, 1995, U.S. Patent No. 5.466,823, issued November 14, 1995, 
U.S. Patent No. 5,633,272, issued I^y 27, 1997, and U.S: Pateat No. 5,932398, 
10 issued August 3, 19S>9. 

Compounds wWch are spedfic inMbitors of COX-2 and are therefore 
useful in the present invention, and methods of synthesis thereof, can be found in the 
following patents, pending applications and publications, which are hMeiri 
incorporated by reference: U.S. Patent No. 5,474,995, issued December 12, 1995, 

15 U.S. Patent No. 5,861,419, issued January 19, 1999; U.S. Patent No. 6,001,843, 

issued December 14, 1999, U.S. PatentNo. 6,020,343, issued February 1, 2000, U.S. 
Patent No. 5,409,944, issued Aiail 25, 1995, U.S. Patent No. 5,436,265, issued July 
25. 1995, U.S. Patent No. 5336,752, issued July 16, 1996, U.S. Patent No. 5,550,142, 
issued August 27, 1996, U.S. Patent No. 5,604,260, issued February 18, 1997, U S. 

20 Patent No. 5,698384, issued December 16, 1997, and U.S: Patent No. 5,710,140, 
issued January 20,1998. 

OthCT examples of angiogeneas inhibitors uicliKte, but are not limited 
to, endostatin, ukrain, ranpimase, IM862, 5-methbxy-4-[2-methyl-3-(3-methyl-2- 
butenyl)oxiranyl]-l-oxas^ro[23]oct-6-yl(chloroacetyl)carbamate, acetyldinahaline, 

25 5-amino-l-[[3,5Hlichloro-4-(4-cWorobenzoyl)phenyl]inethyl3-lH-l,23^^^ 

carboxamide,CM101, squalamine, combretastatm, RH4610, NX31838, sulfated 
mannopentaose phosphate, 7,7-(carijpnyl-bis[inaino-N-ineth)4^,2- 
pynolocarbonyhnuno[N-methyl-4,2-pyiTOle]-carbonylimino]-his<^ . 
disulfonate). and 3-[(2,4-dimethylpyrrol-5-yl)methylene]-2-indolinone (SU5416). 

30 As used above, "mtegrin blockers" refers to compounds which 

selectively antagonize, inhibit or counteract binding of a physiological hgand to the 
ttvPs integrin, to compounds which selectively antagonize, inhibit or counteract 
binding of a physiological hgand to the avp5 integrin, to compounds which 
antagonize, inhibit or counteract binding of a physiological hgand to both the 
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avPs integrin and the ayPs integrin, and to compounds which antagonize, inhibit or 

counlerart the activity of the paiiicxilar integrin(s) expressed on capiUary endo 
cells. The tjenn also refers to antagonists of the avP6> ctyPg. aiPl. ct2Pl, asPi, 
oePl and a6p4 integdns. Ilie teim also ief(^ 
5 avP3,avP5,avp6,o^rP8.ai$i.o?2pi,a5pii,a6Pim^ 

. Some specific exaaq>les of tyrosine kinase inMlntors include N- 
(tiifiuofomethylphe!nyl>5HmethyKsoxa2ol-4-cari30xamid6, 3-[(2,4-diniethylpynbl-5- 
}4)methylidaiyl)indolm-2-one, 17-(allylamino>-17'deniethoxy^ldanamycin, A-Qr 
chlon)-4-fluotDphenylaiiiino>7-methoxy-^[3<4-moii^olinyl 
10 N<3-ethynylphenyl)^5J-his(2-nMthoxyethpxy)-4-quinazoliM^ 

23,9,10,1 l,12-hexahydro-l()-Chydroxymethyl>l()^ydrbxy-9-methyl-9,12-q»oxy-lH^ 
diindolo[l,23-fg:3\2Sl'-kl]pyrrolo[3,4-i][l,6]ben2odiazQdn-i-<)ne,SH268, 
genistein, STK71, CEP2563, 4-(3K:hlorophenylamino)-5,6Klime1hyl-7H-pyn:oloP^^ 
d]pyrimidinemethane sidfonate, 4-(3-bromo-4-hydroxyphenyl)aii^ 

15 dimethoxyquinazoUne,4-<4'-hydroxyphenyl)amino-6,7-dimethoxyquinazoline, 
SU6668, S1T571A, N-4^Mon)phenyl-4-(4-pyridyhneth5i>l-phflialazirian^ and 
EMD121974. 

Combinations with compounds other than anti-cancer compounds are 
also aicompassed in the instant methods. For example, combinations of the instanfly 

20 claimed compounds with PPAR-y (i.e., PPAR-gamma) agonists and PPAR-6 (i.e., 
PPAR-delta) agonists are usefid in die treatment of ciatain malingnandes. PPAR-y 
tod PPAR-5 are tite nuclear peroxisome prolifoatOT-activated receptors y and 8. The 
expression of PPAR-y on oidothelial cells and its involvenaent iii angiogenesis has 
been repprted m the literature (see / Cardiovasc. Pharmacol 1998; 31:909-913; /. 

25 Biol Chem. 1999;274:9li6-9121; Invest. OpfOuOmdl Vis. ScL 2000; 41:2309-2317). 
Mote recently, PPAR-y agonists have been shown to inhibit the angiogenic response 
to VEGF in vitro; both trogUtazone and rosiglitazone inaleate inhibit the development 
of retinal neoyascdarization in niice. (Arcfc. Cipfe^arwi 2001; 119:709-7 
Examples of PPAR-y agonists and PPAR- y/a agonists include, but ate not limited to, 

30 thiazolidinediones (such as DRF2725, CS-Ol 1, trogUtazone, rosiglitazone, and 
pioglitazone), fenofibrate, gemfibrozil, clofibrate, GW2570, SB219994, AR- 
H039242, JTT-501, MCC-555, GW233 1, GW409544, NN2344, KRP297, NPOllO, 
DRF4158, NN622, GI262570, PNU182716, DRP552926, 2.[(5,7-dipropyl-3- 
trifluoromeUiyl-l,2-benzisdxazbl-6-yl)oxy]-2-methylpropionic acid (disclosed in 
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USSN 09/782,856), and 2(R)-7K3K2-cMoro-4K4-fIuoiophOT^ phenoxy)propoxy)- 
2-ethylchromane-2-cart)Oxylic acid (disclosed in USSN 60/235,708 and 60/244,697). 

Another embodiment of the instant invention is the use of the presently 
disclosed compounds in combination with gene thetapy for the freatment of cancer, 
5 For ian overview of gpnetic strategies to treating cancer see IfaU et al (Am J Hum 
Genet 61:785-789, 1997) andKufeet al (Cancer Medicine, 5thEd, pp 876-889, BC 
Decter, Hamilton 2000). Gene therapy can be used to deliver any tumor suppressing 
gene. Examples bf such genes include, but are not limited to^ pS3, which can be 
deUvered via recombinant virus-mediaM gene trmtf^^ 
10 6,069,134, for example), a uPA/uPAR antagonist ("Adraovirus-Mediated Delivery of 
a uPA/uPAR Antagonist Suppiresses Angiogenesis-Dependrat Tumor Growth a^^ 
Dissemination m Mice," Geie Therapy, August 1998;5(«): 1105-13), and interferon 
gamma (J Immunol 2000;164:217-222). 

The compounds of toe instant invention may also be administered in 

15 combination witfi an inhibitor of inherent multidnig resistance (M^ 

MDR associated with high levels of expression of transporter proteins. Such MDR 
inhibitors include inhibitors of p-glycoprotein (P-gp), such as LY33.5979, XR9576, 
OC144-093, R101922, VX853 andPSC833 (valspodar). 

A compound of the present invention may be employed in conjunction 

20 with anti-emetic agents to treat nausea or emesis, including acute, delayed, late-phase, 
and anticipatory emesis, which may result j&om the use of a compound of the present 
invention, alone or with radiation therapy. For the prevention or treatment of emesis, 
a compound of the present invention may be used in conjunction witiht other anti- 
emetic agents, espeicially neuroldnin-1 receptor antagonists, 5HT3 receptOT 

25 antagonists^ such as ondansetron, granisetron, tropisetron, and zatisetrpn, GABAB 
receptor agonists, such as baclofen, a corticosteroid such as Decadron 
(dexamethasone), Kenalog, Aristocort, Nasahde, Preferid, Behecoi^^ 
as disclosed in U.SPatent Nos- 2,789,1 18, 2,990,401, 3,048,581, 3,126375, 
3,929,768, 3,996,359, 3,928,326 and 3,749,712, an antidopaminergic, such as the 

30 pheriothiazines (for example prochlorperazine, fluphenazine, thioridazine and 
mesoridazine), metoclopramide or dronabinol. For the treatment or prevention of 
emesis that may result upon administration of the instant compounds, conjunctive 
therapy with an anti-emesis agent selected from a neurokinin-1 receptor antagonistj a 
5HT3 receptor antagonist and a corticosteroid is preferred. 
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Neurokimn^ receptor antagomsts of use in conjunction with the 
compounds of the present invention are fuUy described, for example, in U.S. Patent 
Nos. 5,162,339, 5,232,929, 5.242,930. 5,373,003, 5387,595, 5,459.270, 5,494^)26, 
5,496,833, 5,637,699, 5,719,147; European Patent Publication Nos. EP 0 360 390* 0 
5 394 989, 0 428 434, 0 429 366. 0 430 771, 0 436 334, 0 443 132. 0 482 539, 0 498 

069,0499313,0512901,0512902,0514273,0514274,0514275,0514276.0 
515 681, 0 517 589, 0 520 555, 0 522 808. 0 528 495, 0 532 456, 0 533 280, 0 536 
817, 0 545 478. 0 558 156, 0 577 394, 0 585 913,0 590 152. 0 599 538, 0 610 793, 

0 634 402, 0 686 629, 0 693 489, 0 694 535, 0 699 655, 0 699 674i 0 707 006i. 
10 0 708 101, 0 709 375, 0 709 376, 0 714 891, 0 723 959, 0 733 632 and 0 776 893; 
per International Patent PubKcation Nos. WO 90/05525, 90/05729, 91/09844, 
91/18899, 92/01688, 92/060?9, 92/12151, 92/15585, 92/17449, 92/20661, 92/20676, 
92/21677. 92/22569. 93/00330, 93/00331. 93/01159. 93/01165. 93/01169, 93/01170,' 
93/06099,93/09116,93/10073,93/14084,93/14113,93/18023.93/19064.93/21155,' 

15 93/21181,93/23380,93/24465,94/00440,94/01402,94/02461,94/02595.94/03429] 
94/03445. 94/04494, 94/04496, 94/05625. 94/07843. 94/08997, 94/10165, 94/10167.' 
94/10168, 94/10170, 94/11368, 94/13639, 94/13663. 94/14767, 94/15903, 94/19320.' 
94/19323, 94/20500. 94/26735, 94/26740, 94/29309. 95/62595, 95/04040, 95/04042,' 
95/06645, 95/07886. 95/07908, 95/08549, 95/1 1880, 95/14017, 95/15311. 95/16679] 

20 - 95/17382. 95/18124;95/18129, 95/19344. 95/20575, 95/21819. 95/22525, 95/23798.' 
95/26338. 95/28418. 95/30674, 95/30687, 95/33744, 96/05181. 96/05193, 96/05203.' 
96/06094. 96/07649, 96/10562, 96/16939, 96/18643, 96/20197. 96/21661. 96/29304, 
96/29317. 96/29326. 96/29328, 96/31214. 96/32385. 96/37489. 97/01553. 97/01554,' 
97/03066, 97/08144, 97/14671. 97/17362, 97/18206. 97/19084. 97/19942 and . 

25 97/21702; and in British Patent Publication Nos. 2 266 529. 2 268 931. 2 269 170, 2 
269 590, 2 271 774, 2 292 144, 2 293 168, 2 293 169, and 2 302 689. iTie ptepar^on 
of such compounds is fuUy described in the aforementioned patents and publications, 
which are incotpoirated herein by reference. 

In an embodiment, lhe neurokinin4 reenter antagonist fo^^^ 

30 conjunction witii the compounds of tiie present invention is selected fiom: 2-(R)-(l- 

(RH3.5-bis(tiifluoromethyl)phenyl)ethoxy)-3KSH4-fluorophenyl)-4-(3-(5-^^ 
lH,4H-l,2,4-tiiazolo)methyl)morpholine, or a pharmaceutically acceptable salt 
tiiercof. which is described in U.S. Pat«it No. 5,719.147. 
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A compound of the instant invention may also be administered with m 
agent useful in flie treatment of anemia. Such an anemia treatment agent is, for 
example, a continuous eythropoiesis receptor activator (such as q)6etin alfa). 

A conq>ound of the instant invention may also be administered with an 
5 agent useful in the treatment of neutropenia. Such a neutropenia treatment agent is, 
for examp^ a heniatopoiistic growth factor which regulates the production 
fimcticni of neutrophils such as a human granulocyte colony stimulating factor, (G- 
CSF). Examples of a G-CSF include filgrastim. 

A conqK>und of the instant inviraition may also be administeced with an 
10 immunologic-enhandng drag, such as levamisole,isbpriiiosme and Zaj^^ 

Thus, Ae scope of the instant invention enconq>asses the of th6 
instantly clahned compounds in combination with a second compotmd selected ftom: 



15 



1) 


an estrogen lecepUn: modnlalcn:. 


2) 


an androgen vector modulator. 


3) 


retinoid receptor modulator, 


4) 


a cytotoxic agent, 


5) 


an antiproliferative ageht,^ 


6) 


a prenyl-proteiri transferase inhibitor. 


7) 


an HMG-CoA reductase inhibitor. 


8) 


an HIV protease inhibitor, 


9) 


a reverse transcriptase inhibitor. 


10) 


an angiogenesis inhibitor. 


11) 


. PPAR-Y agonists, 


12) 


PPAR-5 agonists. 


13) 


an inhibitor of inherent multidrug resistance. 


14) 


. an anti-emetic agent, 


15) 


an agent useful in the treatment of anemia. 


16) 


agent usrful in the treatment of neutropenia, and 


17) 


an inmiunologtc-enhahcing drug. 



In ah embodiment^ the angiogenesis inhibitor to be iised is.the second 
compound is selected from a tyrosine kinase inWbitor, an inhibitor of epidermal- 
derived growth factor, an inhibitor of fibroblast-derived growth factor, an mhibitorof 
platelet derived growth factor, an MMP (matrix metalloprotease) inhibitor, an iiitegrin 
blocker, inteiferon-a, interleukin-12, pentosan polysulfate, a cyclooxygaiase 
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inhibitor, caiboxyamidotriazole, combretastalin A-4, squalamine, 6-O-chloiDacetyl- 
caii)onyl)-fumagiUol, thaUdomide, angiostatin, troponin-l, or an antibody to VEGF. 
In an embodment, the estrogen receptor modulator is tamoxifen or raloxifene. 

Also inchided in the scope of the claims is a method of treating cancer 
that coinprises administering a therapeutically effective amount of a compound 
of Fomula I in combination with radiation thwapy and/or in combination with a 
compptmd selected from: 



1) 


an estrogien leceptctr modulator, 


2) 


an androgen receptor modulator. 


3) 


retinoid recqptor modulator. 


4) 


a cytotoxic a^nt. 


5) 


an antiprolif(nalive agent. 


6) 


a prenyl-protein transferase inhibitor. 


7) 


an HMG-CoA reductase inhibitor. 


8) 


an HIV protease inhibitor, 


9) 


a reverse transcriptase inhibitor. 


10) 


an angiogenesis inhibitor. 


11) 


PPAR-Y agonists, 


12) 


PPAR-6 agonists, 


13) 


an inhibitor of inherent multidrug resistance. 


14) 


ah aiiti-emetic agent. 


15) 


an agent useful in the treatment of anemia. 


16) 


agMit useful in the treatment of neutropenia, and 


17) 


an immunologic-enhancing dmg. 



25 And yet another embodiment of the invCTtion is a mefliod of treating 

cancer that comprises administering a therapeutically effective amount of a 
compound of Formula I in conibination with paclitaxel or trastuzumab. 

The invention finther encompasses a me&od of treatfaig or prevento^ 
cancer that comprises administering a therapeutically effective amountof a 
30 compound of Formula I in combination wi A a COX-2 inhibitor. 

The mstant invention also includes a phamaoeutiad compodtio^ 
useful for treating or preventing cancer that conqwises a therapeutically effective 
amount of a compound of Formula I and a compound select fiom;. 

1) an estrogen receptcor modulator. 
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2) 


an androgen receptor modulator,; 


3) 


a retinoid receptor modulator^ 


4) 


a cytotoxic agent. 


5) 


. an antiproliferative agent. 


6) 


a prenyl-protein transferase inhibitor, 


7) 


an HMG-CoA reductase inhibitor. 


8) 


an HIV protease inhibitor. 


9) 


a reverse transcriptase inhibitor. 


10) 


an angiog^esis inhibits, and . 


11) 


a PPAR-y agonist, and 


12) 


a PPAR-8 agonists; 



If fomulated as a fibeed dose, such comhinatim prodncts 
compounds of this invention within the dosage range desciibed below and the other 
pharmaceutically active agent(s) wthin its approved dosage range. Cdni^unds of 
15 the instant invention may alteniatively be used sequentiaUy with imoWn 
phamaceutically acceptable agent(s) when a combination formulation is 
inappropriate. 

The tenn "administration" and variants thereof (e;g./"administMihg'' J 
compound) in reference to a compound of the invention means introducing the 

20 compound or a prodrug of the compound into the system of the ammal in need of 
treatment "When a compound of the invention or prodrug thereof is provided in 
comWnatidn with one or more otheir active agents (e.g., a cytotbjuc agent, etc.), 
"administratiOT" and its variants are each understood to include concurrent and 
sequential introduction of the compound oi: prodrug thereof arid oiiier agents. 

^ As used herein, the term "composition" is intended to encompass a 

product comprismg die specified ingredients in the specified amounts, as well as any 

product which results, direcfly or indirectiy, fiom combination Of the specified 
ingredients in the specified amounts. 

The term "ther^utically effective amount" as used herein means 
30 amount of active compound or pharmaceutical agent fliat elicits th6 Wolbgical or 
medicinal response in a tissue, system, animal or human tiiat is being sought by a 
researcher, veterinarian, medical doctor or other clinician, 

TTie term "treating cancM" or "treatment of cancer" refers to 
administration to a mammal afflicted with a cancerous condition and refejs to an 
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effect that alleviates the cancerous conditioii by killing the cancerous cells, but also to 
an ^ect that rraults in flie inhibition of growth and/or metastasis of the cancer. 

Tlie invCTtion further comprises fihe use of the instant compounds in a 
method to screen for other compounds that bind to KSP. To employ the compounds 
5 of the mvCTtion in a method of screening for compounds that bind to KSP kmesiii, the 
KSP is bound to a siqjport, and a compound of the mvention (which is a mitotic 
agent) is added to the assay. Altemaliyely, the compound of the invention is bound to 
the support and KSP is added. Qasses of compounds among v^hich novd binding 
agents may be sought include/q>ecific antibodies, non-natu^ 

10 identified in screens of chemical libraries, peptide analogs, etc. Of particular interest 
are screening assays for candidate agents that have a low toxicity for human cells. A 
vwde variety of assays may be used for this purpose, including labeled in vitro 
protein-protein binding assays, electrophoretic mobility shift assays, immunoassays 
for protein binding, functional assays (phosphorylation assays, etc.) and the like, 

15 The determination of the binding of the mitotic agent to KSP may 

be done in a number of ways. In an embodiment, the mitotic agent (the compound of 
flie invention) is labeled, for exan^le, with a fluorescent or radioactive moiety and .. 
bindmg deteiinined directly. For example, this may be done by attaching all or a 
portion of KSP to a solid support, adding a labeled mitotic agent (for example a 

20 compound of flie invention in which at least one atom has be«i replaced by a 

detectable isotope), washing off excess reagent, and determining whedi» the amount 
of flie labei is tiiat present on the soUd support. Various blockmg arid washing steps 
may be utilized as is known in the art 

By "labeled" herdn is meant that the compound is either diiectiy or 

25 indirectly labeled witfi a label which provides a detectable signal, e.g., radioisotope, 
fluorescent tag, enzyme, antibodies, piarticles such as magnetic particles, 
chemiluminescent tag, or specific binding molecules, etc. Specific hmding molecules 

include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the 
specific binding members, the complementary member would normally be labeled 
30 witii a molecule which provides for detection, in accordance wifli known procedures, 
as ouflined above. The label can directly or indirectiy provide a detectable signal. 

In some embodiments, only one of the components is labeled. For 
example, tfie kinesin proteins may be labeled at tyrosine positions uang I, or with 
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flubrophores. Alternatively, more than one component inay be labeled with different 
labels; using for the protdns, for example, and a fluorophor forAe mitotic agents. 

The compounds of the invention may also be used as competitors to 
screen for additional drug candidates. "Candidate bioactiye agent" or "drug candidate" 
5 or grammatical equivalents as used herein describe any molecule, e.g., protein, 
oUgopeptide, smaU organic molecule, polysaccharide, p^^ 
tested for bioactivity. They may be capable of direcdy or indirectly a^ 
cellular proliferation phenotype or the expression of a cellular proliferation sequence, 
including both nucleic acid sequences and protein sequ^ces. in other cases, 

10 alteration ofceUular proliferation protein binding and/or activi^ is scr^ 

of this sort may be performed either in the presence or absence of microtubules. In the 
case where protein binding or activity is screened, embodiments exclude molecules 
already known to bind to that particular protein, for example, polymer structures such 
as microtubules, and energy sources such as ATP. Embodiments of assays herein 

15 include candidate agents wWch do not bind the cellular proliferation protei^^ 
endogenous native state termed herein as "exogenous" agents. In another 
embodiment, exogenous agents further exclude antibodies to KSP. 

Candidate agents can encompass numerous chemical classes, though 
typically they are organic molecules, in particular small organic compounds having a 

20 molecular weigjit of more than 100 and less than about 2300 daltbns. Candidate 
agents comprise functional groups necessary for structural interactiori with proteins, 
particularly hydrogen bonding and lipophilic binding, and typically include at least an 
amine, earbonyl, hydroxyl, ether, or caiboxyl groiq), and in an embodiment at least 
two of the functional chemical groups. The candidate agents often comprise cyclicsd 

25 carbon or heterocycUc structures and/or aromatic or polyaroniatic st^ 

substituted with one or more of the above functional groups. Candidate agents are . 
also found among biomolecules including peptides, saccharides, fatty adds, steroids, 
purines, pyrimidines, derivatives, structural imdogs or combinations ther^ In an 
embodiment candidate agents are peptides. 

30 Candidate agents are obtained from a wide variety of sources including 

libraries of synthetic or natural compounds. For example, nuinerous means are 
available for random and directed synthesis of a wide variety of organic compounds 
and biomolecules, including expression of randoinized oligonucleotides. 
Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant 
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and animal extracts are available or readily produced. Additionally, natural or 
sjTithetically produced libraries and compounds are readily modified through 
conventiond chemical, physical and biochemical means. Known pharmacological 
agents maiy be subjected to directed or random chemical modifications, such as 
5 iacylation, alkylation, esterification, amidificatidn to produce stiuctural analogs. 

Con^titive screening assays may be done by combining KSP and a 
drug candidate in a first sample. A second sample comprises a mitotic agent, KSP and 
a drag candidate. This may be performed in either flie presence or absence of 
microtubules. The binding of the drag candidate is determined for both sample and a 
10 change, or difference in binding between tfie two samples indicates flie presence of an 
agent capable of binding to KSP and potentially modulating its activity. That is, if tiie 
binding of the drag candidate is difforent in the second sample relative to the first 
sample, the drag candidate is capable of binding to KSP. 

In an embodiment, tiie binding of tiie candidate agrat is detennined 
15 through tiie use of competitive binding assays. In this embodiment, the competitor is a 
binding moiety known to bind to KSP, such as an antibody, peptide, binding partiier, 
ligand, etc. Under certain circumstances, there may be competitive binding as 
between die candidate agent and die binding moiety, witfi die binding moiety 
displacing the candidate agent 

^ . In one embodiment, tiie candidate agent is labeled. Eitiier the candidate 

agent, or the competitor, or botii, is added first to KSP for a time sufficient to aUow 
binding, if present, hicubations may be performed at any temperature which 
facilitates optimal activity, typically between about 4 and about 40°C. 

Incubation periods are selected for optimum activity, but may also be 

25 optimiMd to fadhtate rapid high tiuBughput screening. Typically between 0.1 and I 
hour will be sufficient Excess reagent is gaierally removed or Washed away. The 
second component is flien added, and tfie presence or absaice of flie labeled 
component is followed, to indicate binding. 

hi an embodiment, the conopetitor is added first, followed by tfie 
30 candidate agent Displacement of tiie eompetitca: is sa mdication the candidate agent 
is binding to KSP and thus is capable of bindmg to, and potentially modulating, die 
activity of KSP. In tfiis embodiment, eitiier component can be labeled Thus, for 
example, if the competitor is labeled, die presence of labelin die wash solution 
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indicates displacement by the agent Alternatively, if the candidate agent is labeied. 
the presence of the label on the support indicates displacement 

In an alternative embodiment the candidate agent is added finst, with 
incubation and washing, followed by the competitor. The absence of binding by the 
competitor may indicate the candidate agent is bound to KSP with a higher affinity 

Thus, if the candidate agent is labeled, the presence of the label on the supp^^ 
coupled wifli a lack of competitor binding, may indicate the candidate agent is 
capable.of binding to KSP. 

It may be of value to identify flie bmding site of KSP. This can be done 
in a variety of ways. In one einbodiment once KSP has been identified as Wnding to 
the mitotic agent, KSP is fiagmented or modified and the assays lepeaied to identify 
the necessary components for binding. 

Modulation is tested by screening for carididate agents capable of 
modulating tiie activity of KSP comprising the steps of combming a candidate agent 
with KSP, as above, and determining an alteration in the biological activity of KSP. 
Thus, in this embodiment, the candidate agent should both bind to KSP (although this 

may not be necessary), and alter its biological or biochemical activity as defined; 
herein. The methods include both in vitro screening methods and in vivo screening of 
cells for alterations in ceU cycle distribution, cell viability, or for the presence, 
morpohology, activity, distribution, or amount of mitotic spindles, as are generally 
. outlined above. 

Alternatively, differential screening may be used to identify drug 
candidates fliat bind to tfie native KSP, but cannot bind to modmed KS^^ 

Positive contirols and negative condwls may be.used in tiie ^ays. In 
25 an embodiinentaU control and test samples are performed ill at least t^^^ 
obtain statisticaUy significant resulte. Incubatitai of all sanq)lM is for a time 
for tfie binding 6f tiieagerit to tiie protdn. Following incubation, all samples are 
washed free of non- specificaUy bound material and tiie amount of bound, gehwally 
labeled agent determined. For example, where aradiplabel is employed, tiie samples 

30 niay be counted in a scintilhtion counter to determme tfie amount of bound 
compound. 

A variety of otiier reagents may be included in tfie screening assays . 
These include reagents like salts, neutral proteins, e.g., albumin, detergents, etc which 
may be used to facilitate optimal protein-protein binding and/or reduce nbn-spedfic 
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25 



30 



or background interactions. Also reagents that otherwise improve the efficiency of the 
assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may 
be used The inixture of components may be added m any order that provides for the 
requisite binding. 

These and other aspects of the invention will be apparent from the 
teachings contained herein. 

ASSAYS 

The compounds of the mstant inyration described m the Examples 
were tested by the assays described below and were found to have kinase inW 
activity. Other assays are known in the hterature and could be readUy performed by 
those of skill m the art (see, for example, PCT Pubhcation WO 01/30768, May 3, 
2001, pages 18-22). 

I- Kinesin ATPase In Vitm Assay 

aoning and expression of human poly-histidine tagged KSP motor doma^ 
(KSP(367H)) 

Plasmids for the expression of the hunian KSP motor domain 
construct were cloned by PGR using a pBluescript full length human KSP constra^^ 
(Blangy et al., CeU. vol.83, ppll59-1169. 1995) as a template. The N-teiminal 

piimer5'.GCAACGATrAATATCKK:GlX:GCAGCCAAATTCGTCTCeGAAG 
(SEQ.ID.no.: 1) and the C-termmal primer 5'-GCAACGCTCGAGTCAGTGAT 
GATWGGTGATXKriGATTeA(nTC^ (SEQ.ID J^O.: 2) 

were used to anq)lify the motor domain and the neck linker region. The PGR products 
were digested with Asel and Xhoi Ugated intb the Ndel/Xhol digestion product of 
pRSETa (Invitrogen) and transforined into E. coli BL21 (DE3)! 

CeDs were grown at 37°C to an Obfioo of 0.5. After cooling the culture 
to room temperature expression of KSP was mduced with IOOmM IPTG and incuba- 
tion was continued overnight. CeUs were pelleted by centrifogation and washed once 
with ice-cold PBS. Pellets were flash-frozen and stored -80°C. 
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Protein Purification 

Cell pellets were thawed on ice and resuspended in lysis buiBFer (50mM 
K-HBPES, pH 8.0, 250mM KCl, 0.1% Tween, lOmM imidazole, O.SmM Mg-ATP, 
ImM PMSF, 2mM ben2amidine, Ix complete protease inhibitor cocktail (Roche)). 
5 Cell suspensions wctb incubated with Img/ml lysozyme and 5mM P-mercaptoethanol 
on ice for 10 minutes, followed by Sonication (3x 30sec). All subsequent procedures 
were performed at 4"C. Lysates were centrifuged at 40,000x g for 40 minutes. 
Supematants were dfluted and loaded onto an SF Sephaiose column (Pharmacia, 
5ml cartridge) in buffer A (50mM K-HEPES, pH 6.8, ImM MgCIz, ImM 
10 IOmM Mg-ATP, ImM DTT) and eluted with a 0 to 750mM KQ gradient in buffer A. 
Fractions containing ESP were pooled and incubated with Ni-NTA resin (Qiagen) for 
one hour. The resin was washed three times with buffer B (Lysis buffer minus PMSF 
and protease inhibitor cocktail), followed by three 15-minute incubations and washes 
with buffer B. FinaUy, the resin was incubated and washed for 15 minutes three times 

15 with buffer C (saine as buffer B except for pH 6.0) and poured into a colraQn.KSP 
was eluted with elution buffer (identical to bufferB except for ISOrnkKCl and 
250mM imidazole). KSP-containing fractions wae pooled, made 10% in sucrose, 
and stored at -80°C. 

Microtubules are prepared from tubulin isolated from bovine brain. 

20 Purified tubuKn (> 97% MAP-free) at 1 mg/ml is polymerized at 37°C in the presence 
of 10 jjM pacUtaxel, 1 mM DTT, 1 mM GTP in BRB80 buffer (80 mM K-PIPES, 1 
mM EGTA, 1 mM MgCl2 at pH 6.8). The resulting microtubules are separated from 
non-polymerized tubuKn by ultracentrifiigation and removal of the supernatant. The 
peUet, containing the microtubules, is gently resuspended in 10 |iM paclitaxel, 1 mM 

25 DTT, 50 ng/ml ampicillin, and 5 |Xg/ml chloran^henicol in BRB80. 

The kinesin motor donaain is incubated with noicrptubules, 1 mM ATP 
(1:1 MgCfe Na-ATP), and compound at 23°C in buffer containing 80 mM K-HEF^ 
(pH7.0). 1 mMEGTA. 1 mMDTT, 1 inMMgQz, and50mMKa. Thereactio^ 
t^minated by a 2-lO fold dilution with a final buffer composition of 80 mM HEPES 

30 and 50 mMEDTA. Free phosphate from the ATP hydrolysis reaction ismeasured 
via a quinaldine red/ammonium molybdate assay by adding 150 ill of quench C 
buffer containing a 2:1 ratio of quench A:quench B. (Jiiench A contiuns 0.1 mg/ml 
quinaldine red and 0.14% polyvinyl alcohol; quench B contains 12.3 mM ammonium 
molybdate tetrahydrate in 1.15 M sulfuric acid. The reaction is incubatedfoi: 10 
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minutes at 23°C, and the absorbance of the phosphomolybdate complex is measured 
atS40mn. 

Itie coinpounds of the instant invention may be tested in the above 
assay and an IC50 determined. 
5 • • 

EL Cell Proliferation Assay . 

Cells aie plated in 96-well tissue culture dishes at densities that allow 
for logarithmic growtti over the course of 24, 48, and 72 hours and allowed to adhere 
overhighL The following day^ compounds are added in a 10-point, one-half log 

10 titration to all plates. Each titration series is performed in triplicate, and a constant 
DMSO concentration of 0.1% is maintained throughout the assay. Controls of 0.1% 
DMSO alone are also included. Each compound dilution series is made in media 
without serum. The final concentration of serum in the assay is 5% in a 200 pL * 
volume of media. Twenty microliters of Alamar blue staining reagent is added to 

15 each sample and control weU on the titration plate at 24, 48, or 72 hours following 
the addition of drug and returned to incubation at 37°C, Alamar blue fluorescence is 
analyzed 6-12 hours later on a CytoHuor n plate reader using 530-560 nanometer 
wavelengUi excitation, 590 nanometer emission. 

A cytotoxic EC50 is derived by plotting compound concentration 

20 on the X-axis and average percent inhibition of cell growth for each titration point 
on the y-axis. Growth of cells in control wells tfiat have been treated with vehicle 
alone is defined as 100% growth for the assay, and the growth of cells treated with 
compounds is compared to this value. Proprietary ih-house software is iised calculate 
percent cytotoxicity values and inflection points using logistic 4-parameter curve 

25 fitting. Percent cytotoxicity is defined as: 

% cytotoxicity:(FIu6rescericecoiittoO - (Flomescencesampie) xlOQx (Fluorescencecootioi)'* 
The inflection point is reported as tfie cytotoxic EG50. 

30 

HL Evaluation of mitotic arrest and apoptosis bv FACS 

FACS analysis is used to evaluate the ability of a compound to arrest 
cells in mitosis and to induce apoptosis by measuring DNA content in a treated 
population of cells. Cells are seeded at a density of 1.4x10^ cells per 6cm^ tissue 
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culture dish and allowed to adhere ovemigjht Cells are then treated with vehicle 
(0.1% DMSO) or a titration series of compound for 8-16 hours. Following treatment, 
cells are harvested by trypsinization at the indicated times and pelleted by centrifug- 
ation. Cell pellets are rinsed in PBS and fixed in 70% ethanol and stored at 4*'C 
5 overnight or longer* 

For FACS analysis/at least 500,000 fixed ceUs are 
70% ethanol is removed by aspiration. Cells are then incubated for 30 min at 4^C wilh 
RNase A (50 Kuhitz unit&^ml) and propidium iodide (50 Jig^inl), aiid analyzed using 
a Becton Dickinson FACSCaliber. Data (from 10,000 cells) is analyzed using the 
10 Modfit cell cycle analysis modeling software (Verity Inc.), 

An ECso for mitotic arrest is derived by plotting compound conc^^ 
tration on flie X-axis and percentage of ceUs in the G2M phase of the ceU^^^^^ . 
each titration point (as measured by propidium iodide fluorescence) on tiie y-axis. 
Data analysis is performed using the SigmaPlot program to calculate an inflection 
15 point using logistic 4-parameter curve fitting. The inflection point is reported as tfie 
EGso for mitotic arrest. A similar method is used to determine the compound ECso 
for apoptosis. Here, the percentage of apoptotic cells at each titration point (as 
determined by propidium iodide fluorescence) is plotted on the y-axis, and a similar 
analysis is carried out as described above. 

20 

VL Immunofluorescence Microscopy to Detect Monopolar Spindles 

Methods for immunofluorescence staining of DNA, tubulin, and 
pericentrin are essentially as described in Kapoor et al. (2000) J. Cell Biol. 150: 
975-988. For ceU culture studies, ceUs are plated on tissue-culture treated glass 

25 chamber slides and allowed to adhere overnight Cells are tfieri incubated with the 
comiK)und of interest for 4 to 16 hours. Ajfter incubation is complete, media and 
drug are aspirated and the chamber and gasket are removed from the gilas3 slide. 
Cells are tiien permeabilized, fixed, washed, and blocked for nonspecific antibody 
binding according to die referenced protocol. Paraffin-embedded tumor sections 

30 are deparaffinized with xylene and rehydrated through an ethanol ^ries prior to 
blocking. Slides are incubated in primary antibodies (mouse monoclonal ahtiKX- 
tubulin antibody, clone DMIA fi-om Sigma diluted 1:500; rabbit polyclonal anti- 
pericentrin antibody from Covance, diluted 1:2000) overnight at 4^C. After washing, 
slides are incubated with conjugated secondary antibodies (FTTC-corijugated donkey 
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anti-mouse IgG for tabulin; Texas red-conjugated doi^^ 
peiicentrin) diluted to 15|Lig/inl for one hour at room temperatuie. Slides aie then 
washed arid couhtestained with Hoechst 33342 to visualize DNA. lamiunostained 
samples are imaged with a lOOx oil immersion objective on a Nikon epifluoiescence 
S microscope using Metamoiph deconvolution and imaging software. 

EXAMPLES 

Examples provided are intended to assist in a further understanding of 
10 the invention. Particular materials employed, species and conditions are intended to 
be illustrative of the invention and not limiting of jflie reaisonable scqpe thereof. 
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SCHEME 1 fcontii^iii^) 



H2, 10%Pcl/C 



EtOH 





[(CH3)2CH]2NC2H5. CH2CI2 




10 



6-ben2vl-5-proDviri.31thifl7n1 ors.4-dlp vrimid in-7(6HVoneY1-1> 

A mixture of ethyl 5-amino-U-thiazole-4-carboxylate (prepaid 
the method of Golankiewicz and Januszczyk Tetrahedron 1985, 41, 5989 5994, 1 
equiv), trimethyl orthobutyrate (2 equiv) and acetic acid (0.1 equiv) is heated at 90 "C 

for 3 h. Excess trim^yl orthobutyrate is removed by distillation. The residue is 
added to a solution of benzylamine (4.2 g. 40 mmol, 2 equiv) in ethanol (25 mL), and 
the resulting solution is heated at reflux for 18 h, then cooled and concentrated. TiiQ 
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residue is triturated With EtOAc to provide 6-benzyl-5^ 
d]pyrimidin-7(6H)-one (1-1). . . '. 

6-benzyl-2-bromo-5-(l-bromoDropvlU1.31 ttiiazolor5.4-d1pvriWdih-7rfi^ 

A solution of 6-benzyl-5-propyl[13]tUazoloi5,4-d]p^imidin-^^ 
one (1-1, 1 equiv), potassium acetate (6 equiv) and bromine (6 equiv) in acetic acid is 
heated at 100°C for 3 h. The reaction is concoitrated, and the residue is purified by 
flash chromatography. Elution with hexanes/EtOAc provides 6-beh2yl-2-bromo-5-(l- 
bromopropyl)[U]tWazolo[5,4-d]pyrinndin-7(6H)-one(l-2). 

6-benzyi-2-bn)mo-5-(l-{[2<dimelhylamino)ethyI]amino}prDpyl)[l,3]lhiaM^ 
d1pvrimidiri-7(6m-one n-3) 

A solution of 6-benzyl-2-bromo-5-(i4Mnmopn>pyl)[13]thia2olo[5,4- 
d]pyrimidin-7(6H)-one(l-2, 1 equiv) and NJ^-dimethylethylenediamineOeqiiiv) in: 
ethanol is heated at reflux for 18 h. TTiereactiori mixture is concentrated^ . 
residue is partitioned between EtOAc and brine. The organic layer is dried (MgS04) 
and concentrated to provide 6-benzyl-2-bromo-5-(l-{[2-(dimethyIamino)ethyl]- 
amino}propyl)[l,3]thiazoIo[5,4Ki]pyrimidin-7(6H)-one (1-3). . 

6-benzyI-5-(l-{[2-(dimethyIamino)ethyl]aniino}propyl)[l,3]thiazoIo[5,4- 
. d1pvrimidin-7(6H)-one(l-4V . . . ' " ; ' 

A mixture of 6-benzyl-2-bromo-5-(l-{ [2-(dimethylamino)- 
ethyl]Mnino}propyl)[13]thia2olo[5.4-dlpyrimidm-7(6H)-one 
(l-3i 1 equiv) and 10 % Pd/C in ethanol is hydrogenated at 1 atm. for 3 h. The 
mixture is filtered and the filtrate is concentrated to provide 6-benzyl-5-(l-{ (2- 
(dimethylamino)ethyl]amino}propjd)[13]ttoazdlo[5,4Hd]pyrimidin-7(6^ (1-4). 

N-[l-(6-ben2yI-7-oxo-6J-dihydro[l,3]thia2oIo[5,4-d]pyriMdin-5-yl)propyl]-4^ 
bromo-N-r2-fdimethyTaini no')ethynhen zaTnid«4 

A solution of 4-bromobenzoyl chloride (1 equiv) in dichldromethane is 
added to a solution of 6-benzyl-5-(l-{ [2-(dimelhylaniino)ethyl]ammo}- 
propyl)[13]thia2olo[5,4-d]pyrinMdin-7(6H)-one (1-4, 1 equiv) MdNJff-^ 
diisopropylethylamine (1 equiv) in dichloromethane, and the resulting mixture is 
stirred under ambient conditions for 1 h. The reaction mixture is washed with 
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saturated aqueous NaHCOj solution, and brine, then dried (MgS04) and concentrated. 
The residue is purified by flash chromatography. Elution with CH2CI2 to 5 % NH3- 
EtOH/CH2a2 gives N-[l-(6-benzyl-7^>xo-6.7-dihydro[U]thiazolb[5i4Ki]pyrin)ddm^^ 
5-yl)prDpyl]-4-hipmo-N-[2<dimethyianBno)ethyi]benz^ (1-5). 



SCHEME 2 





NaCNBHg 
AcOH.MeOH 
60°C 



Br 2-1 



10 



15 



20 



6-benzyl-5Kl-{(4-bromobenzyl)[2Kdimethylaniino)ethyl]anuno}ptDpyl)- 
ri.31thiazolor5.4-d1pvrimidin-7ffiH)-nne(2-lV 



A solution of 6-benzyl-5-(l-{[2-(dimethyIamino)ethyI]aniino}- 
propyl)[l,3]tfuazolo[5,4-d]pyrimidin-7(6H)-one (1-4, 1 equiv) and 4- 
bromobenzaldehyde (2 equiv) in methanol is treated with a solution of sodium 
cyanobotohydride in tetahydrofuran (IM, 2 equiv). Acetic acid is added to obtain a 
pH of 6-7 and tiie reaction is warmed at 60 "C for 18 h. An additional 2 equivalents of 
4-btomobenzaldehyde and sodium cyanobotohydride are added after 18. 42 and 66 
hoiBs ^yhile maintaining the pH at 6-7 with acetic acid. After warning 90 h at 60°C, 
tiie reaction is concentrated and the residue is paititioned between EtOAc and 
aqueous saturated NaHCCb solution, the organic layer is washed witii brine, dried 
(MgS04) and concentrated The residue is purified by flash chromatography. Elution 
witii EtOAc to 5 % NH3-EtOH/EtOAC gives 6-ben2yl-5-(l-{(4-bromobenzyl)[2- 
(dimethylamino)ethyl]amino}prppyl)[l,3]thiazolo[5.4-d]pyrimidin-7(6H>^ (2-1). 
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The compounds of the invention illustrated below can be prepared by 
the synthetic methods described hereinabove, but substituting the appropriate amines, 
acid chlorides and phenyl aldehydes for tiie corresponding reagents utilized in the 
above examples: 
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R2 R^* R3 r3 
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R2 r2' R3 ff 



Bn 



Bn 



Bn 



Bn 



Bn 



Bn 
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.R^' R^ R^' 
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R2 R2' R3 r3' 
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The compounds of the invention illustrated below can be prepared by 
the synthetic methods described hereinabove, but substituting the appropriate cyclic 
. amine for the N,N-dimethylethylenediamine utilized in the examples aboVe: 
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rV r* 



Bh El F 




I 




I 
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r2 




Bn 



Et 



CI 



I 




H 




Et 



H 




N 




Pr 



H 




N 



Bn 



Et 



H 




Bh 



Et 



H 
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Bn 
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Bn 
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Bn 


Et 
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WELVT IS CIAIMEb IS: 

1: Acompoundof F(nmulal: 



5 O 




or a phaimaceutically acceptabte salt or stereoisbioaear ihejreof, 

Y is selected from CH and N; 
10 W is selected from CH, S and O; 

the dashed line i:epresents a double bond between W and Y, provided W is CH, or a 
double bond between positions 5 and 6, provided W is S or O; 

lis ais Oorl; 

bis Oorl; 

mis 0,1, or2; 

nis Oto.2; 

uis 2,3,4or5; 

20 : . : '. . . ; 

Rl is selected fh>m: 

= 1) ■ H.'- . • 

2) Ci-Cioalkyl, 

3) aryl. 

25 4) C2-C10 alkenyl, 

5) C2-C10 alkynyl, 

6) . Ci-e6 perfluoroalkyl, 

7) Ci-C6aralkyl, 
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8) C3-C8 cycloalkyl, and 

9) heterocyclyl, 

said alkyl, aryl, alfcenyl, alkynyl, cycloalkyl, aralkyl ?uid heterocjwclyl is dption^y; 
substituted with oine or moje substituents selected firom k^; 
5 • •. . ■ •' 

R2 and R2' £iie indq>en(^tly selected from: 



1) 


H. 


2) 


(QO)aObCi-Cio alkyl, 


3) 


(C=0)aObaryl, 


4) 


(C=0)aObC2-Cio alkenyl. 


5) 


(C=O)aObC2-Gl0 alkynyl. 


6) 


CO2H, 


7) 


Ci-Cg periluoroalkyl, 


8). 


(C=0)aObC3-C8 cycloalkyl. 


9) 


(C=0)aObheterocyclyl, 


10) 


S02NR7R8,and 


11) 


SO2C1-C10 alkyl, 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; or 

20 

r2 and R^' are combined to form -(Caa2)u- wherein one of the caibon atoms is 
optionally replaced by a moiety selected firom O, S(0)m, -NC(0)-, and -N(Rb)-, and 
wherein the ring formed when R^ and r2* are combined is optionally substfitued with 
one, two or three substituents selected ftom R5; 

25 ■ : ■ 

R3 and R3* are independentiy selected from: 



1) 


H, 


2) 


(C=O)aObCi-Ci0 alkyl, 


3) 


(C=0)aObaryl, 


4) 


(C=0)aObC2-Cio alkenyl. 


5) 


(C=0)aObC2-ClO alkynyl. 


6) 


CO2H, 


T> 


C1-C6 perfluoroalkyl. 


8) 


(C=0)aObC3-C8 cycloalkyl. 
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9) . (CM))aObheterocyclyl, , 

10) S02NR7R8, and 

11) iSOaCi-Cioalkyl, 

said alkyi, aiyl, ajkenyl, alkynyl, cycloalkyli and heterocyclyl is optionally substituted 
5 wifli one or more substitlaents selected from R^; 

or R3 and R3' along wiA the nitrogen to wWch they are attached are con* 

niAAAA. 

• I 

Q 

fonn ring ^ wWch is a 5-12 membered mtit)gen-KMmtaining heteiwiycle, which 
is optibnally substituted with firom one to six groups and which optionally 
10 incopdrates from one to two additional heteroatoms, selected from N, O and S in tide 
. . . heterocycle ririg; 

is independently selected froni; . 

I) ; (C-6)aObCi-Cioalkyl, 
15 2) (C=0)aObaryI, 

3) (C=O)aObC2-Cl0 alkenyl, 

4) (C=0)aObC2-ClO alkynyl, 

5) CO2H. 

6) halo, 
20 7) OH, 

8) ObCi-C6parfluoroalkyl, 

9) (C=0)aNR7R8, 

10) CN, ■ ' . 

II) (C=0)aObC3-C8 cycloalkyl, . 
25. 12) (C=0)aObheterocyclyl, , . 

13) S02NR7R8,and 

14) SOaCi-Cioalkyl, 

SMd alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; . 

30 . • 
•. R5is: . 

1) <C=O)adbCi-Ci0 alkyl. 
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2^ 








v.'^^^iy aUvcnyiy 






v^Z^lO aiKynyi, 






. vv^=ujavb neterocyclyl, 


5 








V 


balo. 




8) 


CN, 




9) 


OH, 




10) 


ObCi-C6 perfluoroalkyl. 


10 


11) 


Oa(G=0)bNR7R8, 




12) 


oxo. 




13) 


CHO, 




14) 


(N=0)R7R8,br 




15) 


(C=0)aObC3-C8 cycloaOkyl, 



15 said alkylv aryl, alkenyl, alkynyl, heterocyclyl, and cycloaDcyl optionally substituted 
with one or more substituents selected firom R6; 

is selected from: 

. 1) . (C^))tOs(Ci<:io)alkyl,wherdnrajndsareind^ndei^^^ 

20 2) Or(Ci-C3)perfluoroaIkyl, wherein iris 0 or 1, 

3) (C0-C6)aIkylene-S(O)mRa, wherein mis 0,1, or 2, 

4) oxo, 

5) OH. • 

6) halo, 

^ T) CN, . 

8) (C=O)rOs(C2-Cl0)alkenyl, 

9) (C=0)rOs(C2-ClO)alkynyl. 

10) (C=0)rOs(C3-C6)cycloaIkyl, . .. 
: 11) (C=0)rOs(C(><::6)alkylene-aryl. 

30 12) (C=O)rOs(C0-C6)alkylene-heterocyciyl, 

13) (C=O)rOs(C0-C6)alkyIene-N(Rb)2, 

14) C(0)Ra 

15) (Co-C6)alkylene-C02Ra, 

16) C(0)H. 
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17) (Co-e6)alkylene-C02H, and 
. 18) G(0)N(Rb)2, 

said alkyl, alkenyl, alkyayl, cycloalkyl, aiyl, and heteiocyclyl is optionaUy substituted 
Mdth ui> to three substituOTts selected i&om Rb, OH, (Ci-C6)al^^^ 
5 ON, 0(C=O)Ci-C6 alkyl, 0X0, and N(Rb)2; 

R7 andRS are independently selected fitom: 

: H,- . ' ' . 

2) (C=O)ObCl-Ci0 alkyl, 
.10 3) (O=0)0bC3-C8 cycloalkyl. 

4) (C=0)Obaryl, 

5) (C=0)Obheterocyclyl, 

6) Cl-Cip alkyl, 
■ 7) ' aryl,-. 

15 8) C2-C10 alkenyl, 

9) C2-C10 alkynyl, 

10) heterocyclyl, 

. 11) C3-G8 cycloalkyl, 
12) S02Ra, and 
20 13) (C=0)NRb2, 

said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, arid alkynyl is optionally substituted 
wiA one or more substitiients selected firom R6, or 



25 



R7 and R8 cai be taken togetha- witK the nitrogen to which they are attached to form 
a monocyclic or WcycKc heterocycle with 5-7 membere k each ring and optionally 
containing, in addition to the nitrogen, one or two addition^ 
from N, d and S, said monocyldc or bicyclic het^ycle optionaUy substituted with 
one or liiore substituents selected from R6; 

30 Rajs (Ci<:6)alkyl,(C3-C6)cycloalkyl,aiyl, or heterocyclyl; 

Rb is H, (Ci-G6)alkyl, aryl, heterocyclyl, (C3-G6)cycloalkyl, (C=0)6Ci^ alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra 
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2, Acon^undof theformulail: 




on a pharmaceuticaliy accq>table salt ca: steteoisbmer thereof, wherein 

a is O or 1; 

b is 0 or 1; 

m is 0, 1, or 2; 

nis 0to2; 

10 uis 2,3,4or5; 

Rl is selected firdm: 

1) -H. .' 

2) Ci-Cioalkyl, 
15 3) aiyl, 

4) C2-CloalkenyI, 

5) C2-Clpalkynyl, 

6) Ci-C6petfluoroallsyl, 

7) C1-C6 aralkyl, 
20 .8) C3<:8cyeloalkyl,and 

9) heterocyclyl, 

said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, aralkyl and hieteiocyclyl is optionally 
substituted with one or more substituents selected firom RS; 

25 R2 and R2' aie independently selected £n)m: 
■■. ' ' 1) H, . 

2) (C=O)aObCi-Ci0 alkyl. 

3) (C=0)aObaryl, 
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4) 


(C=O)aObC2-Ci0 alkenyl, 


5) 


(C=O)aObC2-Ci0 alkynyl. 


6) 


Cp2H, 


7) 


Ci-Cg perfluoroalkyl. 


8) 


(C=0)aObG3-C8 cycloalkyl. 


9) 


(C=0)aObheterocyclyl, 


10) 


S02NR7R8,and 


11) 


SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
io with one or moiesubstituents selected 

r2 and r2' are combined to form -iCHzhr wherein one of the carbon atoms is 
optionally replaced by a moiety selected from O. S(0)in, -NC(0)-, and -NCR^).. ^nd 
wherein tihie ring formed when and R^' are combined is optionally substtitued with 
15 one, two or three substituients selected from R5; 

R3 and r3' are independently selected from: 





1) 


H, 




2) 


(C=d)aObCi-Cio alkyl, 


,20 


3) 


(C=0)aObaryl, 




4) 


(C=O)aObC2-Ci0 alkenyl. 




5) 


(C=O)aObC:2-Cl0 alkynyl. 




6) 






- 7) 


. C1-C6 P«fluoroalkyl, 


25 


8) 


XC=0)adbC3-C8 cycloalkyl. 




9) 


(C=0)aOi:^te3rocyclyl, 




10) 


Sp^7R8,and 




11) 


SO2C1-C10 alkyl, 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl i s optionally substituted 
30 with one or more substituents selected from R5; 
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or R3 and R3' along with the nitrogen to which they are attached are combUied to 

*V\AAA 

fonnring whichisa5-12nimbra»dm1ibgen-^»ritaMngi^ 
is optionaUy jmbstituted widi from one to sk gfoti^s and^w^ 
mcoporates fipm one to two additional heteroatoms, selected ftom N, 6 and S in the 
5 lieterocycle ling; 

R4 is independently selected fiom: 

1) (C=0)aObCi-Cioalkyl. 

2) (C=0)aObaryl, 

10 3) (C=0)aObC2-Cio alkenyl, 

4) (C=0)aObC2-Cioalkynyl, 

5) CO2H, • 

6) halo, 

7) OH. 

15 8) ObCi-C6 perfludroalfcyl, 

: 9) . (C=0)aNR7R8, 

".. 10) CN, 

11) (C=0)aObC3-C8cycloalkyl, 

12) (C=0)aObheterocyclyl, 
20 , 13) SOzNRVRS.and 

14) SOaCi-Cioalkyl, 

said alkyl.aryl, alkenyl, alkynyl, cycloalkyl, arid heterocyclylist^tionally substituted 
with one or more substituents selected from RS; 

25 ■ R5is: . •' ' ' 



30 



1) 


(C=O)aObCi-Cl0 alkyl, 


2) 


(C=O)a0bafyl, 


3) 


C2-C10 alkenyl. 


4) 


C2-C10 alkynyl. 


5) 


(O=0)a0b heterocyclyl, 


6) 


CO2H, 


7) 


halo. 
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■ 8) CN, 

■ ' ^) OH, . 

10) ObCi-C6 peifluaroalkyl, 

11) Oa(b=0)bNR7R8, 

5 ii) oxo, 

13) CHO, 

14) (N=0)R7R8,6r 

15) (C=0)aObC3-C8cycloalkyl, 

said alkyl/aiyl, alkenyl, alkynyl, heten^^ 
10 ydtb bh^ 

. R6 is selected from: 

1) (C=<))iPs(Ci<:io)aIkyl, wherein rands are indqpendentty 6 

2) Or(Ci-C3)i)eifluproalkyl, wherein r is 0 or 1, 

.15 3) (Q)TC6)alkylene-S(G)niRa, whereinmisO, l,or2, 

4) 0x6, 

■ s) ■ OH,. ■ ; 

■■■ 6)' halo, ■ 

7) cn;V 

20 8) ;(C=0)iOs(C2-Cia)alkenyl, 

9) (C=0)rOs(C2-Clo)alkynyl. 

10) (C=0)iOs(C3-C6)cycloalkyl, . 

11) (C=0)iPs(Co-C6)alkyIene-aryl. 

12) <C^)rQs(CQ-C6)alkyiene-heteioQyclyl, 
25 13) (CM))rOs(C(>C6)ali^lene-N(Rb)2, 

14) C(0)RV 

.15) (Co-C6)aIkylene-C02Ra 

16) C(0)H, 

17) (Co-C6)alkylene-C02H, and . 

30 18) C(0)N(Rb)2, . • 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionaUy substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogpn, CO2H, 
CN, 0(e=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 
R7 and R8 are independently selected fix)m: 
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1) 


H, 




CC=O)Ob!Ci-Ci0 alkyl. 


3) 


(C=0)QbC3-C8 cycloall^li 


A\ 


(C=0)ObaryU 




(C=0)Obneterocycl^, 


6) 


Ci-Cib allqd, 


7) 


atyl. 


8) 


C2-C10 alkenylr 


9) 


C2-Cloalkynyi, 


10) 


heterocyclyl. 


11) 


C3-C8 cycloallgi. 


12) 


S02RVand 


13) 


(G=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl .is optionally substituted 
15 with one or more substituents selected 6x>n3iR6, or 

R7 andRS can be taken together with the nitrogen to which they are attached to form 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring arid optionally 
. containing, in addiidon to the nitrogen, one or two additional heteroatoms selected 
20 from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one or more substihients selected from R6; 

R^ is (Ci-C6)alkyl, (C3-C6)cycloalkyl, aryl, or heterocyclyl; and 

25 Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)cycloalkyl, (C==0)OCi-C6 alkyl, 
(G=0)Ci.C6 alkyl or S(0)2Ra 

3. Ilie compound according to Claim 2 or a phann^ 
acceptable salt or stereoisomer thereof, wherein: 

30 

ais Oor 1; 
bis Oorl; 
m is 0, l,or2; 
nis 0to2; 
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is selected from: ; 

1) H, 

2) Cj-doalkyl, 
■'s ... -3) .ar^.- 

4) Ci-C6aialkyl, 

5) C3-C8 cycloalkyl, aid 

6) heterocyclyl, 

said aJkyl, aryl, cycloalkyi, aralkyl and hetetocyclyl is optionally substituted witii 
10 two or fluee substiturats selected fcoin R5; 

R2 and R2' are independenfly selected fifom: 





1) 


H, 




2) 


(C=0)a6bCi-Cioalkyl, 




3) 


(C=0)aObaryli 




4) 


CO2H. 




5) 


Ci-Cg peifluoroalkyl, 




6) 


(C=0)aObC3.C8 cycloalkyi, and 




7) 


((>b)aOb|heteix)cyclyl, 



said alkyl, aryl, cycloalkyi, and heterocyclyl is optionally substituted with one, two 
three substituents selected fiom R5; 

R3 Md R3' are independently selected fra 





1) 


H.:-, 


25 


• 2) 


(C=0)aObCl-Cio alkyl. 




3) 


(C=0)aObaryl, 




4) 


(C=0)aObC2-Cio alkenyl, 




5) 


(C=O)aObC2-Cl0 aHqmyl, 




6) 


CO2H, 


30 


7) 


C1-C6 perfluoroalkyl, 






(C=0)aQbC3-C8 cycloalkyi. 




9) 


(C=0)aObheterocyclyl, 




10) 


S02NR7R8,and 




11) 


SO2C1-C10 alkyl. 
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said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heteroeyclyl is optionally substituted 
. \^tfa one, two or thiee substituents sele^cted from 

or R3 and R3' along with the nitrogen to which they are attached are coinbined to 

• ...I ■• - ■ 

Q 

fonn ring ^-^-^ which is a 5-12 membered nitrogen-containing heterocycle, which 
is optionally substituted with from one to three R^ grbups and which optionally 
incoporates from one to two additional hett^atoms, selected from I^T, 6 and S in the 
heterocycle ling; 

10 R4 is independently selected from: 




IS 



20 



1) 


(C=0)aObCl-Cio alkyl. 


2) 


(C=0)aObaryl, 


3) 


CO2H, 


4) 


halo, 


5) 


OH, 


6) 


;0bGi-Ci6 petfluoioallcyl. 


7) 


(C=0)^7r8, 


8) 


CN, 


9) 


(C=0)aObheterocyclyl, 


10) 


S02NR7R8,and 


11) 


SO2C1-C10 alkyl, 



said alkyl, aryl, cycloalkyl, and heteroeyclyl is optionally substituted with one, two or 
three substituents selected from RS;: 



25 R5is: 



30 



1) 


(C=0)aObCi-Clo alkyl, 


2) 


(C=0)aObaryl, 


3) 


C2-C10 alkenyl. 


4) 


C2-C10 alkynyl, 


5) 


(C=0)aOb heteroeyclyl. 


6) 




7) 


halo. 
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■ .8) CN, 

9) OH. 

10) ObCi-C6 perfluoroalkyl, 

11) Oa(b=0)bNR7R8, 

5 12) 0X6, 

13) OTO. 

14) (N=0)R7R8,or 

15) (G=0)aObC3-C8cycloaIkyl, 

said alkyl, arjd, alkenyl, alkynyl, heterocyclyl, and cycloalkylojptitmaUy substituted 
10 with one, two or fliiee substitiraits selected from R6; 

R6 is selected from: 







((>0)rOs(Ci-Cio)aIkyl, wherein r and s areiridependraitlybQr 1, 




2) 


Or(Ci-C3)peifluc«rbalkyl, wherein r is 0 or 1, 


15 


3) 


oxo. 




4) 


OH, 




5) 


halo. 




6) 


CN, ■ ■ ■ : ■ 




7) 


(C2-Cl0)alkenyl, 


20 


8) 


(C2-Cio)alkynyl, 




9) 


(0=0)iOs(C3-C6)cycloalkyl, 




10) 


(d=0)iOs(Co-G6)alkylene-aryl, 




11) 


(CMD)iOs(Co-C6)aIkylene-hete«jcyclyl, 




12) 


(CiO)iOs(C(H:6)alkylene-N(Rb)2, 


25 


13) 


C(0)jRa, 




14) 


(Q)-C6)alkylene-C02R» 




15> 


C(0)H. 




16) 


(Co-C6)all^ene-C02H, and 




17) 


C(0)N(Rb)2, 



30 said alkyl, alkenyl, alkynyl, cycloall^l, aryl, and heterocyclyl is optionaOy stibstituted 
with up to three substituents selected fiom Rb, OH, (Ci-C6)alkoxy, halogen, CO2H, 
CN, 0(0=p)Ci-C6 alkyl, 0x0, and N{Rb)2; 

R7 and R8 are independently selected from: 
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2) (C=O)ObCi-Cl0alkyl. 

3) (O=0X>bC3-€8 cyclpalkyl, 

4) (G=0)Obaryl. 

5 5) (O=0)0bheterocyclyl, 

6) Ci-Cioalkyl, 

•7) •. ar^, , 

8) C2^10 alkenyl, 

9) C2-Cloalkynyl, 
0 10) heterbcyclyl, 

11) C3-C8 cycloalkyl, 

12) S02Ra, and 

13) (C=0)NRb2, 

said aikyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substiwited : 
vdth one, two or duse substitoeaits selected froi^ 

R7 and r8 can be taken togeth^ with the nitrogen to which they are attached to foim 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heteroatoms selected 
ftom N, O and S, said monocyldc or bicyclic heterocycle optionally substituted-with 
one, two or thiee substituaits selected firom R6; 

R^is (Cl<35)alkyl,(C3-C6)cycloalkyl,aryl,orheterocyclyl; a^^ 

Rb is H, (Ci-C6)alkyl, aryl, hetraocyclyl, (C3-C6)cyctoalkyl, (6=0)C)Ci-C6 aikyl. 
(C>K3)Ci-C6 alkyl or S(0)2Ra 

4. lTieconq)Oundacpoixlingtoiaai^ 
acceptable sail or steredsomfer thereof, wherdnRl is selected fiom: H, (Ci-C6)alkyl, 
atyl and braiz^. 

5; "pie compound according to Claim 3, or tfie pbaimaceutically 
acceptable salt or stereoisomer thereof, wherein Rl is benzyl, optionally substituted 
with one to three substituents selected from R5; r2 is C2-C6-allqri arid R3. is H. 
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6; A compound of the formula ni: 



O 




5 or a phannaceuticaHy acceptable sdt or Stereo^ 

a is O or 1; 

bis Oor 1; 

mis 0, i,or 2; 

10 n is 0to2; 

uis 2,3,4pr5; 



R1 is selected from: 


1) 




15 2) 


Ci-CioaJkyl, 


3) 


aryl. 


4) 


C2<:i0 alkenyl. 


5). 


C2-C10 alkyiiyl. 


6) 


Ci<:^ pecfluMoaiDkyl, 


20 7) 


C1-G6 aralkyl. 


8) 


CsrCg cycloalkyi, and 


9) 


hefeipcyclyl. 



said allcyl, aryl, alkenyl, allcynyl, cyclpdkyi, aralkyl and heterocyclyl is optionally . 
substituted witii one or more substitiients selected from R^; 

R2 and R2' are independently selected from: 

1) H, 

2) (C=0)aObCi-Cioalkyl, 
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lc=U)aObaryl, 


d\ 


ti.^=u;a^^2-^10 aUcenyl, 


P; 


li.^==U}aUbC2-ClO aUcynyli 


P) 




7) 


Cl-<^ perflucttoalkyi. 


8) 


(C=0)aObC3-C8 cycloalkyl. 


9) 


(<>O)a0bhetBr6cyclyl, 


10) 


S02NR7R8,and 


11) 


SO2C1-C10 alkyl. 



10 said alkyl, aryl, alkenyl, allqafiyl, cycloalkyl, and heterocyclyl is optipnaUy substituted 
\vitfa one or moie substiturats selected firom^R^ 

R2 and r2* are combined to fonn -(CH2)u- wherein one of the carbon atpins is 
optionally replaced by a moiety selected from O, S(0)ni, -NC(OK and rN(Rb)-, arid 
15 wherein the ring formed when r2 and r2* are combined is optionally substtitued with 
one, two or three substituents selected frona R5; 



Il3 and R3' are independently selected from: 





1) 


H. 


20. 


2) 


(C=O)aObCi-Ci0 alkyl, 




3) 


(b=C))aObaryl, 




4) 


(C=O)aObC2-Cl0 alkenyl, 




5) 


(C=O)aObC2-Cl0 alkynyl, 




6) 


CO2H, 


25 


. 7) 


C1-C6 perfluorodlqrl. 




8> 


(OsO)aObC3-C8 cycloalkyl, 




9) 


(C=0)aObheterocyclyl, 




10) 


SOaNRTRSand 




11) 


SOzd-Cio alkyl,: 



30 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
vwfli one or more substituents selected fix>m R5; 
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OT R3 and R3' tag witfj the nitcogen to which they are attached are combined to 



I 

•vwuv 



form ring ^ which is a 5-12 inembered nitrogpn-^^ntai^ 
is optionally substituted with from one to six groups and which optionally 
incoporates from one to two additional heteroatoms, selected from N, O and S in the 
heterocycle ring; 

R4 is independently selected from: 





1) 


(C=0)aObCl-Cioalkyl, 




2) 


(G=0)aObaryl, 


10 


3) 


(C=O)aObC2-Cl0 alkenyl, 




4) 


(C=O)aObG2-Cl0 alkynyl, 






CO2H, 




6) 


halo. 




7) 


OH, 


15 . 


8) 


ObCi-Gg perfluoroalkyl* 




9) 


(C=0)aNR7R8, 




10) 


CN, " 




11) 


(C=0)aObC3-C8 cycloalkyl, 




12) 


(C=0)aObheterocyclyl, 


20 


13) 


S02NR7R8,and 




14) 


SOaCi-Cio alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; 



25 R5 



is: 



1) (C=0)aObCi-Cio alkyl. 

2) (C=0)aObaryl. 

3) G2-C10 alkenyl, 

4) C2-C10 alkynyl, 

30 5) (C=0)aOb heterocyclyl, 

6) CO2H, 

7) halo. 
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.8) . CN, ..■ 

9) . OH, ■ . ; 

10) ObCi-Ceperfluoroalkyl, 

11) . Oa(C=0)bNR7R8, 
5 12) oxo, 

• 13) CHO, ' ' ■ ■ • " 

14) (Nr=0)R7R8,OT 

15) (00)aObC3-C8 cycloalkyl, 

said aBcyl, aiyl, alkenyl, ailkynyl, heterpcyclyl, and cyclotajgrl optioiially substitoted 
10 . . with <me or more substituOTts selected fitomR^^ 

R6 is selected from: 

1) (C=0)rOs(Ci-Cio)alkyl, wherein rands are indepemdentiyOOT^^^ 

2) . Qr(Ci-C3)petfluoroalkyl, wherein r is OotI, 

15 3) (Cp-C6)aIkylene-S(O)mRa,wheieinmis0,l,or2, 

4) oxo, 

5) OH. : 

6) halo, 

. 7) CN,' " ■ 

20 8) (C=O)rOs(C2-Ci0)alkenyl, 

9) (G=O)rOs(C2-Ci0)aUcynyl, 

10) (C=0)iOs(C3-C6)cycIoalkyl, 
U) (C=0)iOs(C()-C6)alkylene-aryl, 

12) (C=0)rOs(Co-C6)alkylene-heterocy<;lyI, 
25 13) (C=O)rOs(G0-C6)aIkyl«ie-N(Rb)2, 

14) C(0)Ra 

15) (Co-C6)alkylene-c62Ra 

16) C(0)H, 

17) (Co-C6)alkylene-C02H, and 
30 18) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyi is optionally substituted 
with up to three substituents selected from Rb OH, (Ci-C6)alkoxy, halogen, CO2H, 
CN, 0(C=0)Ci-C6 alkyl, 0(xo, and N(Rb)2; 
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R7 and r8 aie independently selected from: 



1) 


H, 


2) 


(C=OPbCi-Cioalkyl, 


3) 


(C=0)ObC3-C8 cycloalkyl. 


4) 


(C=0)Obaiyl, 


5) 


((>0)ObheteK)eycl)d, 


6) 


Ci-Cioalkyl, 


T) 


aryl. 


8) 


C2-ClOalkaiyl, 


9) 


C2-Cloalkynyl, 


10) 


heterbcyclyl, 


11) 


C3-C8 cycloalkyl. 


12) 


S02Ra,and . 


13) 


(C=0)NRb2, 



15 said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
with one or more substituents selected from B,6, or 

R7 and R8 can be taken together with the nitrogen to which tiiey are attached to fori 
a monocycUc or bicyclic heterocycle with 5-7 members in each ring and optionally 
20 containing, in addition to the nitrogen, one or two additional heteroatoms selected 
from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted witii 
one or more substitiients selected from R6; 

RMs (Ci-C6)alkyl, (C3-G6)cycloaIkyl, aryli or hetetocy 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)cycloalkyl, (C=^)ddi^6 ^1. 
(C=0)Ci-C6 alkyl or S(0)2Ra. 

7. The compound according to Claim 6 or a phannacetiticaHy 
30 acceptable salt or steredsomer thereof, wherein: 



a is 
bis 
mis 



Oorl; 
Oor 1; 
0,1. or 2; 
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nis . 0to2; 

. is. selected from: 

.1) H, 

2) Ci-Cioalkyl, 

3) atyl, '■■.■■■I 

4) C1-C6 aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heterocyclyl, 

said alkyl, aryl, cycloalkyl, aralkyl and heterocyclyl is optionaliy siibstitated Vidti one 
two or three substituents selected firoin R5; 

R2 and R2' are independendy selected from: 

2) (C=0)aObCi-Cio alkyl, 

3) (C=0)aObaryl, 

4) CO2H, 

5) Ci-C6peafluM6alkyl, 

6) (C=b)aObC3-C8 cycloalkyl, and 

7) (C=0)aObheterocyclyl, 

said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
three substituents selected ftom R5; 



R3 and R3' are independentiy selected ficoni: 



25 


1) 


H. 




2) 


(C=0)aObCi-Cio aikyl. 




3) 


(C=0)aObaryl, 




4) 


. (C=O)aObC2-€i0 alkenyl, 




5) 


(C=0)aObC2-Cio alkynyl. 


30 


6) 


CO2H, 




7) 


Cl-C6 perfluoroalkyl, 




8) 


(C=0)aObC3-C8 cycloalkyl, 




9) 


(C=0)aObheterocyclyl, 




10) 


SO2NR7R8, and 
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11) SOaCK^io alkyl, 
said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one/two or three substituehts selected fi^ 

5 or R3 and R3' along with the nitrogen to which they are attached are comhmed to 

form ling ^--^ which is a 5-12 membered nitrogen-containinjg heterocycle, which 
; is optionally substituted with from one to three R^ groups and which optionally 
incoporates from one to two additional heteroatoms, selected from N, O and S in the 
heterocycle ring; 

10-. 

R4 is independently selected from: 





1) 


(C=O)aObCirCi0 alkyl. 




2) 


(Oq)aObaryl. 




.3) . 


ccw 


15 


4) 


halo,. 




: 5) 


OH, 




6) 


ObCi<::6 perfluoroalkyl. 




7) 


(C=0)aNR7R8, 




8) 


CN. 


20 


9) 


(C=0)aObheterocyclyl, 




10) 


S02NR7R8,and 




11) 


SO2C1-C10 alkyl. 



said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted vdth one, two 
or three substitueiits selected from r5; 

(C=0)aObCi-Cio alkyl, 
(C=0)aObaryl. 
C2-C10 alkenyl, 
C2-C10 alkynyl, 
(d=6)aOb heterocyclyl, 
CO2H, 



25 

R5is: 

1) . 
3) 

30 4) 
5) 

. 6) 
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7) 


halo. 


8) 


CN, 


9) 


OH, 


10) 


ObCi-C6 perfluoroalkyl, 


11) 


Oa(C=0)bNR7R8, 


12) 


0X0, 


13) 




14) 


(N=0)R7R8,Qr 


15) 


(C=0)aObC3-C8 cycioalkyl, 



lb said aftyl, aryl, alkenyl, alkynyl, hetecocyclyl, and cycloalkyl optionally substituted 
vwth oiie, two or three substituents selected fironi Rfi; 

R6 is selected from: 

I) (C=<))i<)s(Ci-Cio)alkyl, wherein rands are indejpendentJyO or 1, 
15 2) Or(Ci-C3)perfluoroalkyl, wherein r is 0 or 1, 

3) oxov 

• .4), OH, ■ : . 

.5) halo, 

• 6) CN. ■ 

20 7) (C2-Cl0)alkenyl, 

8) (C2-Cio)aIkynyl. 

9) (C=0)iOs(C3-C6)cycloalkyl, 

10) (C=0)rOs(Co-C6)alkylene-aryl, 

II) (C=O)iOs(C0-C6)alkylene-heterocyciyl, 
25 12) (C=O)rOs(G0-C6)alkylene-N(Rb)2, 

13) C(6)Ra 

14) (Co-C6)alkylene-C02Ra 

15) C(0)H. 

16) (Co-C6)alkylene-e02H.an(d . 
30 17) C(0)N(Rb)2. 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted, 
with up to three substituents selected from Rb, OH, (Ci-C6)aIkoxy, halogen, CO2H, 
CN, 0(C=0)ei-G6 alkyl, 0x0, and N(Rb)2; 
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R7 and r8 are independently selected from: 





1) 


H, 




2) 


(C=0)ObCi-Cio alkyl. 




3) 


(C=O)0bC3-C8 cycloalkyl. 


5 


4) 


(C=0)Obaryl, 




5) 


((>0)Obhe^iocyclyl, 




6) 


Cl^lO alkyl. 




7) 
8) 


arji, 

Ci-Cio alkaayl. 


10 


9) 


C2-Cloialkynyl, 




10) 


hetax>cyclyl, . 




11) 


C3-C8 cycloalkyl. 




12) 


S02Ra,and 




13) 


(C=0)NRb2, 



15 said alkyl, cycloalkyl, aryl, heterocylyl, alkeriyl, and alkynyl is optionally substituted 
with one, two or tin^ee substituents sele^^ 

R7 and R8 can be taken together with the nitrogen to which they are attached to forni 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
20 containing, in addition to the nitrogen, one or two additional heteroatoms sela:ted 
from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one, two or three substituents selected from R6; 

R^is (Ci-G6)alkyl/(C3-C6)cycloalkyU 

75 

Rbis H, (Ci-e6)alkyl, ai7l,Iieterocyclyl^ 
(C==0)Gi-C6 alkyl or S(0)^^^ 

8. The comjpound according to Claim 7, or the phannaceutically 
30 acceptable salt or st^roisomer thereof, wherein Rl is selected from: H, (Ci-C6)alkyl, 

aryl and benzyl. 
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9. The co]X]|K)imd accoiding to Qaiini 7, 
acx:eptable salt or stereoisomer thereof , .whd^in Rl is 
with one to thiee substituents selected firom R5; r2 is C2-C6-alkyl and R3 is II 

5 10. A compound selected firom: 

N-[lK6-benzyl-7-<)xo-6,7-^ydio[133thiazolo[5,4^ 
brpmo-NT[2-(dimethyiaminb)etfayl]benzami 

10 6-benzyl-5-(l-{(4-bromobenzyl)[2-(dimethylamino)eft^^ 
[13]thiazolo[5,4-4]pyrimidin-7(6H)^^ 

or a pharmaceutically acceptable salt or stereoisomer thereof . 

15 11. A compound selected from: 
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r2 r^- . ; r3 r3\ \ 



H 
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or a phannaceuticaUy accq)table salt or stereoisomer tiiet^ 

12. Aphannaceuticd(x>iaposition.1iiatisconqHisedof a 
5 compound in accordance with Claim 1 and a [diannaceutically acceptabie carrier. 
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13. A method of treating or preventing cancer in a mai^ 
of such treatment that is comprised of administering to said mammal a therapeutically 
effective amount of a compound of Qaim 1. 

5 . 14, A method of treating cancer or preventing cancer in accordance 

with Qaim 13 wherem the cancer is selected from c^ 
tract, lynq>hatic systeni, stomach, larynx and lung. 

15. A method oftreatmg or preventing cancer in accoi^ 
10 Claim 13 wherem the cancer is selec^ fromiMstioG 
adenocandnoma, sinaU ceU lung csmcers, pancreatic 
carcinoriia. 



15 



. 16. A process for making a phaimaceuticjil conipositibn which 
comprises combining a conipound of Claim 1 with a phannaceutically acceptable 
carri^* 



17. The composition of Claim 10 further comprising a second 
compound selected from: 

^ 1) an estrogen receptor modulator, 

2) an androgen receptor modulator, . 

3) a rptinoid receptor niodulator, 

4) a cytotoxic agent, 

5) an antiproliferative agent, 

25 6) a prenyl-protein transferase inhibitor, 

7) an HMGhCoA reductase inhibitor, 

8) an MVproteaise inhibitor, 

9) a reverse transcriptase inhibitor, 
lb) an angiogenesis inhibitor, 

30 il) a PPAR-Y agonist, and 

12) a PPAR-S agonists. 



18- The composition of Claim 17, wherein the second compound 
is an angiogenesis inhibitor selected from tfie group consisting of a tyroane kmase 
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inhibitor, an inhibitor of epidermal-derived growth factor, an inhibitor of fibroblast- 
derived growth factor, an inhibitor of platelet derived groyrth factor, an MMP 
inhibitor, an integrin blocker, interferon-o, interleukin-12, pentosan polysulfate, a 
cyclooxygenase inhibitor, ca-boxyamidotriazole, combretastatin A^, squalamine, 
5 6-0-(cMaroacetyl-caibonyl)-fumagillol, thalidomide, angiostatin, troponin-1, and 
an antibody to VECIP. . 

19. The compOTitioo of aaim 17, wherein the second compound 
an estrogra receptor modulator sdecled from tamo^^ 

10 

20. A method of treating cancer which conqjrises administering a 
therapeutically efifective amount of a conipound of Qaim 1 in combmatipn with 
radiation thenqpy. 

15 21. A method of treating or preventing cancer that comprises 

administering a therapeutically ejBFective amount of a compound of Claim 1 in 
combination widi a compound selected from: 



25 



1) 


an estrogen receptor modulator. 


2) 


an androgen receptor modulator. 


3) 


a retinoid receptor modulator. 


4) 


a cytotoxic agent. 


5) 


an antiproliferative agent. 


6) 


a prenyl-protein transferase inhibitor, 


7) 


an HMG-CoA reductase inhibitor. 


8) 


an HEV protease inhibitor, 


9) 


a reverse transcriptase inhihitcM*, 


io) 


an angiogenesis inhibitor. 


11) 


an inhibitor of inherent midtidrog resistance. 


12) 


an antir^etic agent, 


13) 


an agent us^ in the treatment of anemia. 


14) 


an agent uisefiil in the treatment of neutrop^'a, and 


15) 


an immunologic-enhandng drug. 
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22. A method of treating cancer that comprises ada^ 
therapeutically effective amount of a compound of Claim 1 in combination with 
radiation therapy and a compound selected from: 

I) an estrogen receptor rriodulator, 
5 2) an androgen receptor modulator, 

3) a retinoid receptor modulator, 

4) a cytotoxic agent, 

5) an antiproliferative agent, 

6) a prenyKprotdn transferase inhibitor, 
10 7) an HMG-CoA reductase inhibitor, 

8) an Hiy protease inhibitor, 

9) a reverse transcriptase inhibitor, 

10) an angiogenesis inhibitor, 

II) an inhibitor of inherent multidrug resistance, 
15 12) an anti-emetic agent, 

13) an agent iiseful in the treatment of anemia, 

14) an agent useful in the treataent of neutrop^oia, md 

15) an hnmunologic-enhancing drug. 

^ 23. A method of treating or preventing cancer which comprises 

adnunistering a the^peutically effective amount of a compound of Claim 1 and 
paclitaxel or trastuzumab. 

24. A method of treating or preventing caiicer which comprises 
25 administering a therapeutically effective amount of a compound of Qaim 1 and a 

GPnb/ma antagonist 

25. The mediod of Qmrn 24 wherein the GPHb/nia antagonist is 

tirofiban. 



30 



26. Amethodof treating or preventmg cancer wWchcbmprisiBS 
administering a therapeutically effective amount of a compound of Claim 1 in 
combination with a COX-2 inhibitor. 
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27. A method of modulating mitotic spindle foonra^ 
comprises administering a therapeutically effective amount of a conq^ound of Qaim 

•I,-. 

28. A methbd of inWbitmg the mitotic kiiiesin KSP which 
comprises administedng a therapeutically effective amount of a con^und of Qaim 
1. 
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SEQUENCB LISTING 

<110> Merck & Co., Inc. 
Fraley, Mark E. 
Hartman, George D. 
Hoffman, William . 

<120> MITOTIC KINBSIN INiaBIT^ 



<130> 2d998Y 

<150> 60/338,344 
<151> 2001-12-06 

<160> 2 

<17b> FastSEQ for Windows Version .4.0 

<210> 1 
<211> 42 
<212> DMA . 

<213> Artificial Sequence 

<220> 

<223> Cpmpietely Synthetic Oligonucleotide 
<40p> 1 

gcaacgatta atatggcgtc gcagccaaat tcgtctgcga ag 

<210> 2 
<211> 60. 
.<212> DNA, 

<213> Artificial Sequence 
<220> 

<223> Completely Synthetic Oligonucleotide^ 
<400> 2 

gcaacgctcg agtcagtgat gatggtggtg atgctgattc acttcaggct tattcaatat 60 
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